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10-^. =i—jU^y h (Caulkett) h<7))^m^W^4, 9 9 9, 3 7 7 

ry (A 1 i g) h(D?\kmwnM5, 017, eig-^. u:fj^i^h (l 

e c o u 

n t) h(Dm')MWff4 27 AS 0 *5 (B 1 o o m) ^(Z)gJC'|l>|il#rF4 

5 5 0 0 6 ^^^?i^^:^^TV^'5o 

-yrfciJ' n-r^^i^^^ttfct h i3 3SW#:^*IJffl-t-5o y (Emor ine 

) f>»Science, 1 9 8 9^)|g, 2 4 5^, 1 1 1 8 ~ 1 1 2 1 K*5 J: t>' 
y<y':yh (Liggett) ol. Pharmacol, 1992 ^Kg, 4 

2#, 634-63 7M^#R?.$tbfcV\ it#«--(^a>!r (D^fL'^ij^'^f^ffl^® 



(19) <^m:W- 9-512275 

-rs : 

OH H ^2 ip^ 
^j^^CHCH2N-C-(X)rir-<^ N-S02(CH2Vr7 
(Ri), R« 

T 



nfS, 0~5 ; 
r 0 ~ 3 ; 

(1) mm. aM*5J:r/^^:^^bil#^$tL6 1 ~4i@0-^xnJ^^^^W-r§ 5 

(2) mm. ^nisxxfmm^^hmiiR^^?) i^4m<D^T-^m^^^'r^ 5 

(4) :7 3in/K 

(5) C3~C8->^nr/^=¥/l/#{;i^'^LTV^S-<Vif:/ft ; 

(1) fc Kndriy, 

(2) ::^^y. 



(3) /Npy^, 




(20) H^^W- 9-512275 

(4) v-ry. 

(5) NR'R\ 

(6) SR\ 

(7) hU :7/^;rny 

(8) C:~CioTyV=ar/K 

(9) OR\ 

(1 0) S02R% 

(11) OCOR\ 

(12) NR'COR% 

(13) COK\ 

(14) NR'S OaR', 

(15) NR'COzR'. :i7t(i 

(16) t Kndr:;x^ /^ny:/, iXTy. NR'R\ S R\ hy^/l/^rnT^ 
^/K OR\ Ca^CsV'i^ nr/l^^/K 7 NR''COR\ C O R\ S 
OsR'. OCOR% NR'SOzR^^fcfiNR^COsR^i^lj; OttJ^^ttrv^^S 



(1) T^m. 

(2) Ci~C,or/l/dr/K */c(i 
4fli(Dg^K^W-r6C.~C.oT/l-=3r/i, ; 

(1) -CH2-. 

(2) -CH2-CH2-, 

(3) -CH = CH-, ^t^i-i 

(4) -CH2O- ; 

(1) tK*. 



(21) 



!|$^^9 - 5 1 2 



(2) C.~C,oT/^=3r/K 

(3) /^n^l^^ 

(4) NHR\ 

(5) OR\ 

(6) S02R\ ^fcfi 

(7) NHSO2R' ; 
R'tt. 

(1) 7K*> ~^fM 



(2) C.~C,oT/^dr/p ; 
R'fl. Z- (R'°) „ ; 
R'"fi. 

(1) R\ fcfcbA;?i5:7ji^/K7)^#R''(iCi~C,ory^^/^-ejfeV>, 

(2) C3~C8Vi^ c^T/W^/K 

(3) R\ NR*R\ OR\ S R«*Dj;t>V>ci<>*>-;^^(b^AAZ:b-Cil^^;rL§ 

(4) ;e-^y, R\ NR«R\ OR\ S R«*5j;t>VMny>';6i?33^^bT}l 

(1) 

(2) -ry^/^^. 

(3) 6K^*5J:t/^m;?i^f3il^^;rL-5 1 ~4fla(D--7"aJ[^^^^-rs 5 

(4) Cs—CsV-i^ CI T/i-^^/l^^t^^-^b-CV^-S-^^/if ^ 



(5) ^^*3^J:t/^^^^tjjl*R^n-5 1 ~4flgcD-^xnM^^^;^-r5 5 



(22) ^^W- 9-512 

(6) mm. sft^*5j;t/^^;?i^'b3i^$n'5 1-410(7)-. 7^nM^^^;^-rs 5 

(1) tK^. 

(2) C,~C.oT/^^/K 

(3) Ca—CsV-i^ nT/l^^/K 

(4) ^hn, ;r=3ry. NR'^R^ C.~ C,oTy^=3ryK C,~C 
O2H. CO2- Ci—CioT/V^yl^. S Oz-Ci—CioT/^^/l^. Ca—Csv'i^ 

(5) t Kndri/, CO2H. C Oz- C—CoT/l^^/K S O2- 
C,~C,or/l/^/K Cs—Csi/^J' nT/i^^/l^. C,~CioT/l/=i ^>-. C,~Ci 
oT/^=3r/i/:jo^j;tFl ~4i@(D/^ny>', Ci~C,oT/l-^/V-*fc{i:C:~CioT/l- 

C.~C 1 0 T/l^^/l^ ; 

(1) R\ S^ctt 

(2) NR'R* ; 

R^-fi. 

(1) C,~C,or/^^/K 

(2) z:o(Z)R'°^;5S^'g'bTV^;5Ni— ^(di^toTC—CioT/^^/^tClJ: 



(23) 



9-512275 



r V ^ § :7 en ft^ :/-if ^-l? 

X;?|5-CH2- ; 
n ;eiS 0 ~ 3 . 
m/5> 1 ; 



R=S02R\ NR*COR% NR'COzR". *fctt t: Kn :3r v-til j; "9 fi^i^^ 



(24) 



!|#^¥9 - 5 1 2 



OH H R2 
(R')n-^ J-CHCH2N-C-(X), 





NH-S02-Z-{R^«), 



'n 



Ta 



nl-±. 0~3 ; 
m{i^ 1 ; 

(1) tR*. *fctt 

(2) NR'R' ; 

(1) /Ndy^-, 

(2) C,~CioT/l^^/K 

(3) NR'R'. 

(4) NR«COR% 

(5) NR'C02R*, 

(6) COR\ 

(7) OCOR% ^fclt 

(8) ;^^y. /Nay^, R\ NROR', OR'^ait/S R*;0^^^4aZ:L-Cj1 

(1) :7^:=:/K 

(2) ■^:7^/i.^ 



(25) O^^W- 9-512275 

(4) mm. «fi||*5J:tJ^^^;e»^ibjl^^n^ 1 ~3i@<7)-^xoj®^^^i->5 5 
* fc 6 C2 # t^l^-a^ b T V ^ ^5 ^i^" >'#^ 

(5) C3~C8i/i:'nT/^^/l/^tC^'^LTV^5. ^MisXXl^m^^h 

^m-r. ) c 

OH H R2 

(R )n-i^ Jj-CHCHzN-C-CHj- /-NH-SOg--^ jj-(R^'*)n 

N 



Id 



(1) tK^s *fctt 



(2) ^^/l-; 

(1) T^m. 

(3) -<^-if V^t^M-a-UTV^S, fiifE^*Dj;tK^^^^e>il^^HS 1 ~ 

R''f*^ 

(1) /^a^'^, 

(2) Ci^CoT/l/^/K 

(3) NR'R', 




(26) ^mW9 - 5 1 2 2 7 5 

(4) NR'COR% 

(5) NR*C02R\ 

(6) COR\ *fc(* 

(7) :t^y. R\ SK\ OR'ioXrjNR^R'^^hi&ALl.XmU^tl^ 4 

R'i-i. 

(1) tK*. 

(2) C:~C.or/W=3r/^^ 

(3) ^ha. ;?}-=35.y*Dj:t>'NR"'R"';?)>^jl^$tV§ 1 ~4f@(DMI^S^ft 
(5) t: Kndrv-, y^u^^^, Ci~CioTy^^yK Cs— CsV^i^ n T/W^yl^ 

'9ffi:&(-Mm$nxv^5z;6>p>ii#^$tv§ 1 ~4iia(^)gm*^#i-sc>~c,o 

R'n. 

(1) R*. ^fcn 

(2) NR«R« ; 
R^°tt. 

(1) Ci~CioT/l-=ar/K 

(2) -0(7)R''>S;i5^'^b-CV>'5Ni— ^(^/c^oT. C,~C,oT/l-=3r/K;i 



(1) ^nicn/K 



(27) iRF^spg -5 1 2 2 7 5 

(3) mm. mni^xxj^Mm:A^hmu^ti^i^4m(D^T^mi^^^^^ 5 

^^-To ) c 

OH H R2 

(R^)n-^^CHCH2N.C-(X)rirH^^NH-S02-Z-(R^=)n 



lb 



nfi, 0~3 ; 
mfi, 1 ; 



(1) t KndrV, 

(2) i/T/. 

(3) NR'R\ ^fz.i-i 

(4) XNCzyV ; 

(1) ^Mny:/, 

(2) NR'R\ 

(3) NR«COR\ 

(4) NR«C02R\ 

(5) OCOR\ ^;'cfi 

(6) ;<|-^y. /^ny^^. R«. NR'R*, OR**dJ;U«S R«;5>f534^LLT 




(28) 4^^^ 9-512275 

(1) 

(2) -ry^^i^. ^fcfi 

(3) mm. ^n^xxj^mm:A>hmi^^ti^ 1 ■^4m(D^T- 



nJ!^T-^W-f~5 5 ^tM6 m^Tvmi^^^\^X\^^^-<>'-^>'m ; Xfi. -CH 

<^^-r. ) o 

N- [4- [2- [ [2-t Kndr->-2- h°y v^>'-3 — f/W) 

^^/l^] r^y] ^^/i^] :7^:=i/l^] -4- (-^=3rv^/i/T^ /;^7/l/^'^/^T5 / 

N- [4 - [2- [ [2-t Kndrv^- 2- (6-r^yt°y 3 --T/l^) 

^^/i-] T^/] -4-3— K^i/-i^':/;^/^4^^T5 H\ 

N- [4 - [2 - [ [2- t Kt2=3r-:x- 2 - (6 -T ^ 7 t;°!J v^i^- 3 --f 

^^/^] T^y] ^^/i^] :7cii^/i^] ^i/if :/^/^7}n>'T ^ H\ 

N- [4 - [2 - [ [2- t Kndrv-- 2 - (6 -T 5 7 t° y v>>'- 3 ;V) 
^^/i^] y^r-^^/V] - 2 --ry ^ i^>':^/\^7i^>'T ^ K\ 

N- [4- [2- [ [2-t: Kpdri/- 2- (6 - T^ / t:°y 

iy>'-3~4yl^) ^^/l'] T5:y] ^aicr^/P-] - s -'^ / ]) >'y^^l^^>' 

N- [4- [2- [ [2 — t Kn^rv^- 2- (6 - T^ / t°y >?^^- 3 --f/l^) 

r^y] ^^/i^] :7ai=^/i/] - 5 -^^^xv y;^:3p-i^y^— /^^/i/;}^:/^ 

N- [4- [2- [ [2-t: Kn=3rix- 2 - (6 - T ^ / fy i/^^- 3 — f yl/) 



(29) 



i|#^¥-9 - 5 1 2 2 7 5 



T^y] ^^/l^] -4- 

N- [4- [2- [ [2-t: Kt3=3rv^-2- 
^^/l-] T5:y] ^^/l^] -7:31^/1/] -4- 

N- [4- [2- [ [2-t; Kodrv^- 2 - 
^^^H T^y] :7ai^/l/] -4- 

N- [4- [3- [ [2-fc Kp=¥v^- 2- 



(6-T5 y t°y v^^- 3--r/^) 

(6 -T ^ y t:°!; >?i^- 3 — r^w 
( 3 ---^v'/v— 2 — r ? y K 

(6 -T^ y t°y v'i^- 3 — r/i^) 



N- [4- [3- [ [2-t vx:i^iy-2- (6 -r ^ y fy v?^- 3 --f/l^) 
^^^^] T^y] :7"n tvi^] - 4 - 3— K'<>'-^^>';^/^5j^:/T 5: K\ 

N- [4- [3- [ [2-t Koari/-2- ( 6 -T ^ y t° y i;?^^- 3 -^/l^) 

N- [4- [3- [ [2-t Kndr>'-2- ( 6 -T ^ y t° y i/:/- 3 -^/l^) 
^f^/l^] T5:y] >^cz tVi/] :7 3ic:^/^] - 2 -■:^:7^ Ui/;^/^*:i/T ^ K. 
N- [4 - [3 - [ [2-t Kn^rix- 2 - (6 -T^ y t°y i;^^'- 3 — f /V) 
^^/i^] T5:y] :7"ntV^] ^rc^/l^] - s-a^y ]} i^p^/i.^-,:^^ ^ K\ 
N- [4- [2- [ [2-t Kn=3r->- 2- ( 3 - 1° y v^^rr/V) :r^^/P] T^y 
] :r.^/U2 - A- (^dr->/^T 5 y /l^T ^ y ) ^^^-^i^^^fV 

N- [4- [2- [ [2 - t Kn^'>- 2 - ( 3 - t° y ^5^/^] T^y 

] :r.^;V\ ya:.:=.;V'] -4 f y:/ntVW^^ 



N- [4- [2- [ [2 - t Kndf-i/- 2 - ( 3 - f y ^r-^/l-] T^y 




(30) i|#^2P9 - 5 1 2 2 7 5 

N- [4- [2- [ [2- t Kn^ev- 2- (3-t:°iJ i^:=-M ^^/l^] y 
] oz^^/u-] ^3^^/!^] - 3 — =3ry y :/><./U-*:>'T 5: K\ 

N- [4- [2- [ [2-t: Kndrv^^ 2- (3 - t:° y v^^/l') =c^j]^2 T^/ 
] ^^/V] 7 3^nyu] -4- [ (^df-->/i/p{^y^r ^ y T 5: 7 ] ^ 

N- [4- [2- [ [2- t Kndr->- 2- (3 - V ^f^/l^] T^/ 

] Ji^yl^] yzczi^/U^ -4— (3-^^->/^-2 — < ? i5^Vy 1 — f/V 

) ^>'if ^/;^yW/^:>'T 5 

N- [4- [2- [ [2-t KPd^v^- 2- ( 3 - 1:° y v^^/l^) ^^/l^] T^/ 
] rn^/l^] :7:izn/l/] - 4 - 3 — K^^^if ^/^yl^^ ^ K\ 
N- [4- [2- [ [2-t Kc^^^v/- 2- ( 3 - t:° y v^cr^/l^) ^^/l'] T 5: / 
] az^/u^ -7 zz-^jvl - A- [5- (3 n^;x^/w^n tVV') - [l, 2 
, 4] -i^-^^-yTV^—jV- 

3 — fyl^] ^^'if >';^yi/*:i/T S: K, 

N- [4- [2- [ [2-h Kndrv^- 2- ( 3 - t° y v^^/W) T5/ 

] zn^/^] :7 3in/^] -4- [ ( 1 -;^^y^:7"^/^) T^y] ^xif 

N- [4- [2- [ [2-t Kn=^i/- 2- ( 3 - t° y v^^/l^) ^^/I^] T^y 
] :7i::^y^] -4- [ {\ --^^V - A-^ oL^^fVy^'f'M T^y] ^ 

N- [4- [2- [ [2-t: Kndrix- 2- ( 3 - t° y i/^/l^) ::>^f^/^] T^y 
] zc^/v] 3.^/1/] -4- [ (^t2AKde>';(7y^Af?^/^) T5:y] ^^if^v^/i^ 

N- [4- [2- [ [2-t Kn^->-2- ( 3 - t° y v^r^/l^) ^^yl^] T^y 
] y ^=.,v\ -4- [ [ [ (:7/i/- 2 --T ^1^^ ^/l-) T^y] 

N- [4- [2- [ [2-t Kndr>--2- (^?> ~ \f ^) V'=-fV) J-^yW] T?y 
] ^;c^/H -4- [ [ [ (2 -:7 3i^/UJ:^/l-) T^y] 




(31) f^^W- 9-512275 

N- [4- [2- [ [2-t: Kn^rv^- 2- ( 3 - t:° U v^^/l^) 

T^y] ^^/i-] -4- [ [ [ (2 --r >- K— /I/- 3 --r/i^ 

r5:7] ;^/^;3^'— yl^] T^iy] ^>'if >'^/^Ji^:/r 5; H\ 
N- [4- [2- [ [2-tKn:3rv'-2- (3-b:°y ^^^^yl/] T 5; / 

] zc^/i^] :7 31^/1-] -4- [ [ (;r^J'^/^T^ y) T5:y] 

N- [4- [2- C [2-tKi3 =^ 2 - ( 3 - fc:° y i/^^/l-) T 5: / 

] :7 3ic:^/^] - 1 - [ (^^iz/l^T 5: 7) — yk] - 5 — < ^ K U 

N- [4- [2- [ [2 - t Kndr->- 2 - ( 3 - t° U T 5 7 
] m^/w] -1- [ (;ri^5^/^T ^ y) -5 — { 

N- [4- [2- [ [2 - 1 Kndf-->- 2 - (3-t°yv^^/v) ^'^^yi'] r^y 

] zc^/i/] :7 31^/1^] -1- [ (N-y ^/i/-N-;ti^^/^T 5: /) ;^7/i^/}<^/u 
] - 5-4 >- V^^U >':^/i^:^>'T ^ }'\ 

N- [4- [2- [ [2 - t: Kn^ri/- 2 - ( 3 - h° y i^^/V) T^y 
] zc^/i^] :7rc^y^] -1- ( 1 -;^^y - 5 ^ Ky ^;^/^5j^^^T 
^ K\ 

N- [4- [2- [ [2-t Ki:3 dr v^- 2 - ( 3 - t° y =c.=f-/v2 T X / 

] rn^yk] :7ai=:y^] -1- ( 4 - p< ^/l^f^-T 2 — f/l^) 

N- [4- [2- [ [2-t: KndrS^-2- {3 - \i° ^^=-J\y) =^^^^^1 T^/ 
] ji^/i/] yrn:r^/^] -1- ( 4 - ;r ^/^^T v'— /l^- 2 - /i^) - 5 >- 

Ky >';^/^4N^/r 5: K. 

N- [4- [2- [ [2-fc Kc2dr->-2- (3-t°y v^^/l^) ^^/l^] T^y 

] zc^^/i/] :7 3i:^/^] -1- (4 -^^/p- 5 -y ^/w^ry— /l^- 2 -^/W 




(32) ^e^mW- 9-512275 

N- [4- [2- [ [2-t: Ki=z^>'-2- ( 3 - fc° y v/^/l-) ^^/l^] T^/ 
] a^^/U-] y ^=-jV'\ - A- (3 2--^ 5 y 1 -^/v- 

N- [4- [2- [ [2-t: Kndrv'-2- ( 3 - y v^— T^/ 
] :7 31 ^yW] -4- [3- (4, 4, 4-hy y JVir n ^^^/U) - 2 - 

A ^ i^y^Di>/ 1 --f ^:/-if ^;^/i-jJ^>^r ^ K\ 

N- [4- [2- [ [2-tKn ^iy- 2 - ( 3 - t° y i^^/V) ^^/V] T 5: / 
] ^^c::/!/] -4- [3- (3-^7^ 

=./u^xi\i°/U) - 2-^ 5;i5^Vy v^y 1 -^/i^] ^^^if >'y^/^-/^^>'T ^ F\ 
N- [4- [2- [ [2-h Fadr>>- 2- ( 3 - t:° y i^^/l^) ^^i^/^] T^y 
] m^/l^] :7^^/^] -4- [3- (4, 4, 5, 5, 5 -^>''^ y /l^:t^ 

=f-;v) - 2 --r ^ ^J^y" y i — r/i^] -<>'-e':/;^/i/4N:/r ^ k\ 

N- [4- [2- [ [2-t Kn dei/- 2 - ( 3 - t° y v^^/l^) ^J^^/l^] T 5: / 
] ^^/P] 7ji^y^] -4- [3- (2 -ixy t2^=3ri//l-^^/^) -2-^5^ 

y'y i// :x- 1 -^/i^] ^:^-^':/;^/^7i^;/T ^ K\ 

N- [4- [2- [ [2-t: Kodrv^-2- ( 3 - t° y >^:^/l/) ^^/l^] T 5: 7 
] :7 3i:=^/^] -4- [3- [3- ( 4 - n a :7 3, ^/i^) :7°n tVl^] - 

2 ^ iJ^y y i// ^- 1 -^/l^] ^^'-^"^'^^./W^^T^: H\ 
N- [4- [2- [ [2-t: Kn dei/- 2 - ( 3 - t° y v^^yl^) ^5^/1^] T 5: / 

] ji^/L] 17^^/1^] -4- (3-^>'^/i— 2 — f ^iS^y y v^y 1 -^yi^ 

N- [4- [2- [ [2-t Kn=3eiy- 2- ( 3 - t" y i/^/l/) :^^^\^'] / 
] rc^/i.] :7 31^/1/] -4- [3- (3-v^y 

n^^^yU'IT'n tV^) - 2 5 ^y' y i/y 1 --^yl^] ^^-if >^^/i/;J^>^r 
N- [4- [2- [ [2- t Ki3^->- 2- ( 3 - t° y i/:^/!^) ^^-^^/l^] T^y 




(33) ilt^jp 9-512275 

] ^^/V-] :7 31^/1/] -4- [3- ( 2 -V'i5' -2-H'5^5^ 

N- [4 - [2 - [ [2 - t Kndeix- 2 - i3-}i°V ^^/^] / 

] zj^^/U-] :7 3i^/W] -4- [3- (3 -v^i^ n-\drv^/l/:7°n tVl^) -2-4^ 

N- [4- [2- [ [2- t Kndr->- 2- ( 3 - fc° U ^^i^/u-] r^/ 

] oc^/l^] :7 31^/1^] -4- [3- (2, 2 -v^T^^/l^-^^V/l^) -2--r^i5^' 

N- [4- [2- [ [2-t KHdri/- 2- ( 3 - t:° y i/^/l^) ^^/l^] T^/ 
] :3i^/^] :7ji;x/W] -4- (3 -^=3r^>/i,- 2 --r ^ ^- 1 -^/W) ^ 

N- [4- [2- [ [2-t Kndrv^-2- ( 3 - t° y v?^/^) ^^/l/] T 5 7 
] :r.^7l/] ^zc^/l^] -4- [3- (4, 4, 

4 - h y y^'^^/W) - 2 --r ^ ^5^y^n 1 -^/^] ^^^-^^'y^/l-Ti^^^T 

N- [4- [2- [ [2-t: Kndr-iX-2- ( 3 - t° y v^^/l^) ^f^/l'] T 5: / 
] -4- ( 3 -;^y ^/P- 2 --f ^ ^'y' ti 1 — f/l^] ^ 

N- [4- [2- [ [2-t: Knds-v'-2- ( 3 - t° y ^^/l-] T 5 / 
] rc^/ix] :7 31^/1^] -4- [3- (3 tVl^) -2--r5: 

N- [4- [2- [ [2-t Kn:arv^-2- ( 3 - b" y v^:=^/l/) J^^/l-] / 
] :7ai^/H -4- (2 3 -;?^^y- [l, 2, 4] -h 

y ry— yl'- 4 ^>^if>';:^/l';t:>'T5: K\ 

N- [4- [2- [ [2-t: Kn^v-- 2- (3-t°y i^^^/l/) ^^/l^] T 5: 7 
] Ji^ylx-] :7 31^/1/] -4- (4 — 5-7^ h^yn^- 1 -^/U-) 

N- [4- [2- [ [2-t Kndrv'-2- ( 3 - t° y ^^/I^] T 5: 7 




(34) ^mW- 9-512275 

N- [4- [2- [ [2- t Kndrix- 2- ( 3 - t° U i/c^/l^) zc^/i^] T^/ 
] :7m^/l/] -4- [ ( 3 - n ^i^^/l-^n fcVl^) -S-T^h^^' 

N- [4- [2- [ [2-t Kndrv'- 2- ( 3 - b:° y 7 
] ji^/P] -4- ( 2 — 5 -^/i--) ^>'if>' 

N- [4- [2- [ [2 - t Kndr-iX- 2 - ( 3 - fc:° U v^^/W) ^^/l^] T^/ 
] =iL=f-/u2 -4- (2 /i^- 5 --Y/i^) ^>'if>^ 

N- [4- [2- [ [2-t Kodrv^- 2- ( 3 - t° y v^— rc^/V-] T 5: / 
] Ji^/l-] 17 31^/^] -4- [2- (2 n^^-^/l^:!!^/!^) ;r=5ri^y'— /l^ 
- 5 — f /V] ^>'if i^;^/W7}^i^T K\ 

N- [4- [2- [ [2 - t Kc2dr->- 2 - ( 3 - t° y i^^/W) ^^/W] T^/ 
] ^^/v] :7 3i^/p] -4- [ (4 -J^^yi/- 5 -^^/i/^ry— /l^- 2 -^/l^ 

N- [4- [2- [ [2-t:Kn i^- 2 - ( 3 - f y v?^/!^) 

^^/l^] T^y] y^:=-;V\ -A- [ (4, 5, 6, 7-7^h^ty^n 

^i^^/^Ty'— /i^- 2 -^/i^) r^y] ^^^if >';^/i/^>'r 5: K\ 

N- [4- [2- [ [2-1; Kn:af-i^-2- (3-t°y v^::^/l-) ^^/l^] y 
] ji^/l-] 731^/^] -4- (2 ----^:y/W 5 4 -^/V) -<:/if:/ 

N- [4- [2- [ [2-t Kn^-:y- 2- ( 3 - k" y i/^/l^) ^^/l^] T^y 
] :7ai^/l/] -4- {\-:^=f'jV-2-^^^;\^A 

N- [4- [2- [ [2-t Knar-^-2- (3-t°y /l^) T $ y 
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] ^^/l/] :7 3i^/^] -4- Ll - 2- n-O-^/l^^t^/W) 

N- [4- [2- [ [2-k Kndr->- 2- ( 3 - t:° y i/^/l^) m^yp] T^/ 
] ^^/P] -4- [l-7<5^/^-2- [2- (4 -:7/^^ni7 ji^/l^ 

N- [4- [2- [ [2-t: Kndr^/-2- ( 3 - fc° U i/^/l-) ^^/l^] T^/ 
] ^^/P] :7a:c^/l-] -4- (5 -^^^^/U- 

[1, 2, 4] -;t^i^i:/Ty— /i^- 3 --i'/W ^l^-i£l^^/^^7i-s>'T ^ V. 
N- [4- [2- [ [2-t Knar'>-2- ( 3 - 1° U ^^/l--] T^/ 

] m^/W] :7 3i^/P] -4- [5- (2-->i5' n^^^/V3^^/P) - [1, 2, 
4] -^^^f-v^ry— /l^- 3 -^/l^] -<i/if ^v?>/^4^^T 5: K\ 
N- [4- [2- [ [2-t Kn^iX— 2- ( 3 - t° y v^— yl/) T^/ 
] :3^^/P] :7 31^/1^] -4- (5-^:^^/U— [1, 2, 4] -;rdri^ixTy— 

/i/-3-^/i/) ^:x-€i/;^/^;!j^^T5: K. 

N- [4- [2- [ [2-ti Kndr->-2- ( 3 - t° y v^riyp) ^^/l^] T^/ 
] rc^/i.] 7:^^/1/] -4- (5 [1, 2, 4] -;tdf-t^-::/7'y— 

N- [4- [2- [ [2-t Kn=^v^-2- ( 3 - t° y v^— yW) T^/ 
] rn^/l/] :7 3i:=^/I/] -4- (5 [1, 2, 4] -hyT^— 

N- [4- [2- [ [2-t Koarv^-2- ( 3 - t° y v?::^/!^) 

T^/l ^^/P] :7 3ir^/^] -4- [ [4- (4 -:7°n tvi/f-^y v^X 

-1, i-v^;r^y- [1, 2, 5] -^Tv^ry— /w- 3 --Y/i/ 

N- [4- [2- [ [2-t ( 3 - t° y /l^) ^^/l-] T^y 

] ^i^^/l^] -4- [ [4- (^drix/i^y ^/i^T^: y) -l, i-v?;r 

dry- [1, 2, 5] -^Tv^ry— 3 --Y/i^] T^y] -<^^-^':/;^/^/i^^ 
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N- [4- [2- [ [2-t K^driy- 2- ( 3 - f y v^^/V-) T^/ 
] :7^zr/^] -4- [ [4- (N-^:/^/!/, N-^^yl^T^/) -1 

, i--^;^-^y- [1, 2, 5] -^r-i/Ty— yl/- 3 — f/l^] TX/l -<:/if 

N- [4- [2- [ [2- t Kcidr^/- 2- ( 3 - t" U v^^/P) ^^/^] T 5: / 
] 17 0^:=^/^] -4- ( 1 - ;r iJ' ^/W- 2 , 4 5: iJ^^y' U v^>'^/;d->'- 

N- [4- [2- [ [2-t Kcidr>>- 2- ( 3 - t° y v^^/W) ^^/^] 
] :7rc::^/^] -4- [3- ( 3 - =^ h 

uy:x.:=./U) - 5 - t°^y~C2 1 ^^'if >';^/V;j^:/T ^ K> 

N- [4- [2- [ [2-fc Kndr-iX- 2- ( 3 - t:° y v^^/H ^^/H T^/ 

] :7a::::^/^] -4- [4- ( 1 - t K n i/- 1 - >'/^^:7°^/l') 

-5-?i=f-/\^- [1, 2, 3] - h y ry'— /i^- 2 -^/^] -<:/if /P/i^^r 

N- [4- [2- [ [2-k Kt^=3riy- 2- ( 3 - t° y v?:^/^) T^/ 
] m^/i^] :7 31^/1^] -4- [4- (1 -t Kndf-~>^^5^/P) _ 5-^^/1/- 
[1, 2, 3]-hyryWi^-2 — f/u^^iy'^i^:^/\^n^:yT^}^\ 
N- [4- [2- [ [2-t Kn :3r i/- 2 - ( 3 - t" y v^^/l^) ^^/l^] T ^ / 
] - 2 - 7« ^juy'x^ tVU] :7 31 — /U-] - 4 - (3 -^dr iy/W- 2 — { ^^y V 

y 1 — </!/) -<:/if ^^^/i/4^>'T ^ K\ 

N- [4- [2- [ [2- t Kn:ariy- 2- ( 3 - f y v^^/l^) ^^^^] T^y 

] - 2 -y ^yuy'n tV^] y^i^/w] - 4 - a— K^^if ^y>/i^^^T 5: H\ 

N- [4- [2- [ [2-tKD^->-2- ( 3 - f y v^^/l/) :r.=f-/\y^ T^/ 
] - 2 -y ^/l/y'n kVl/] ^rt^/i/] -4- 

N- [4- [2- [ (2-t Kn=¥v^- 2-7ai^/i/^^/W r5:y] J^^/l^] 
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N- [4- [2- [ (2 - 1 Kndrv-- 2 T^/] ^^/V-] 

N- [4- [2- [ (2-t Kn^rv^- 2 -:7 3i^/V'J^f^/l/) T^/] ^^/l^] 
:7 3^ ^yi/] - 3 - ^ y y 5 K\ 

N- [4- [2- [ [2-t: KndrV-2- ( 3 - n n :7 ji T 

N- [4- [2- [ [2-t Kodri/-2- ( 3 - n n :7 ^/l/) r 

N- [4- [2- [ [2-b Kndrv'-2- ( 3 - ^ n n :7 n/l^) ^^/l/] T 

N- [4- [2- [ [2-t Kt2ari/-2- (4-T5:y-3, 

5 -v^i^ a n y'a^^/W) ^^/V] T^y] ^^i^/v] y'ai:^:/^] -4- 

N- [4- [2- [ [2-t Kn:3r^>-2- (4-T5:y-3, 5--:^^cia-7 
^^/^) 31^/1/] T^y] ^3^^/^] :7 3i:=iyu] -1- [ (;ti^^/^T5y) ;?7/i- 
7}?^/^] - 5 - ^ :^ K y :/;^/U'7]^^r 5 K\ 

N- [4- [2- [ [2-t Kn:5rv--2- (4-T^y-3, 5-v?^nn7 

ai::::^/!/) J^^/l^] T^y] J^^^l-] -4- ( 3 - i^yW- 2 - ^ 5 

^Vy v^y X- 1 — f -<xif ^;^/^7j^:/T ^ H\ 

N- [4- [2- [ [2-t Kn:3ri/- 2- (4-r^y-3, 5 d n 7 

31^/1^) zr.=f'/v\ T5:y] ^^i^f^y^] :7rn^y^] -4- (3-;t^^/^-2 — r $ 
y v^y 1 — r/i^) ^:/-€^;^/^/J^xt5 K\ 

N- [4- [2- [ [2-t Knd5^->-2- (4-t Kn :3f-^>:7 3, -/i^) a^f-jx. 
N- [4- [2- [ [2-t Yxn^-y— 2.- (4-t Kc^^^v- 

T^y] ^f^/l^] ^ni^/l/] - 4 - 3 — K^^if ^^v!-/!^/}^ >- 
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N- [4- [2- [ [2-t Kndr^/- 2- ( 3 - v^T / :7 Ji^/W] T 

^y] ^^yi^] y oL^jV] -4- (^^v^/wT ^ y /i^T ^ y ) ^>'if>' 

N- [4- [2- [ [2- t: Kn^-:/- 2- ( 3 - iXT y :7 oizriyl/) ^f^/U-] T 

^y] =c-^;v\ •7:^=-fV\ - 3 -dry y :/v!:/wi^:/T ? H\ 

N- [4- [2- [ C2-t: KndrV-2- ( 3 - t:° U >?^/^) 31 ^/w] T^y 

] rn^/p] :7 3i-yi.] -4- (5— [1, 2, 4] -ir^^'yT^/-- 

N- [4- [2- [ [2-t Kndrv^-2- ( 3 - t" y v?^/l/) T ^ y 

] m^/l^] y :x.=^jV] -4- (4 5 -y ^/l^- [1, 2, 3] -h 

N- [4- [2- [ [2 - h Kndr'>- 2 - ( 3 - fc° y i/^/l^) T^J 

] zc^/i/] :7 31^/1/] -4- (3 -^drix/i^- 2, 4 ^ i5^y'y v^:/v^;r:^- 
1— -f/i^) ^>^if :/;^/^-4^>' 
N- [4- [2- [ [2-fc Kci v^- 2 - ( 3 - t° y v^^/V-) ^^^^/l^] T ^ y 
] ^5^/1^] :7 3ic^yi/] -4- (3 2, 4 5 iJ^V^y v?:xv?;^>'- 
N- [4- [2- [ [2- t Kndr^>- 2- ( 3 - t° y v^^/l^) T 5: y 
] ^ai::^/!/] -4- [3- (3 -i/i!^ n^:/^/lx^n tVl^) -2, 4- 

N- [4- [2- [ [2-t Kn^->- 2- (3-t°yv?^/^) ^^/i/] T5:y 

] rc^/i/] :7;c^/W] -4- (3-^>'^/l— [1, 2, 4] -;?}-^f-v^ry'— 
/P- 5 -^/l^) ^>^if Vv?. T ^ K\ 

N- [4- [2- [ [2-t: Kc3dr-i/- 2- ( 3 - k° y v^— /l^) ^^zf^/i/] T^y 
] =c^/u:\ y :x.=:-;V\ -4- (3 ---^drv^/i^- [1, 2, 4] -;t=arf- v^T y'— 
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N- [4- [2- [ [2-fc: Kt3drv/-2- ( 3 - 1° U v^^/W) ^i^/L] T^/ 
] -4- ( 3 -^:7"^/^- 

[1, 2, 4] -:^:3rf-v^r y'— /I— 5 -^/l/) ^^ifV;^/^/i^>^r5 
N- [4- [2- [ [2-t: Kpde->- 2- (3-h°y-^^/^] T^/ 
] zn^/i.] :7a.^/P] -4- (3-;<^^^/V- [1, 2, 4] -;^=3^■^^v^Ty'— 
/l^- 5 — f /V) ^:/-¥>'>^/W-*:>'T 5: H\ 

N- [4- [2- [ [2- t Kndri/- 2 - ( 3 - t" y v?:=^/^) rc^/l/] T^/ 
] zc^/W] :7r.i::^/V] -4- [3- ( 2 - iXi^ H ^^-^/l^:!!^/!.) - [1, 2, 

N- [4- [2- [ [2-t Kndr->- 2- ( 3 - t° y v?^/l^) T^/ 
] :r.^/u:\ y^:=-;V'\ -4- [3- ( 3 - i/i^ d tVl/) - [1, 2 

, 4] -;^-^f-i/T:/— 5 — f/l^] -<^if ^v?./^/^N^T 5: K\ 
N- [4- [2- [ [2- t Kcidr>>- 2- ( 3 - t° y v^^/l^) T^J 
] -4- (3-^>'^7U- [1, 2, 4] -f^Tv^Ty— /l/ 

N- [4- [2- [ [2-h KcidriX- 2- (3-t°yi^— /l^) 

T5:y] -7^=-)^] -4- (3-^^v'/^- [1, 2, 4] - 

N- [4- [2- [ [2- t KcrdriX- 2 - ( 3 - t" y v^^/l^) ^^/l-] T^/ 

] =^^;v\ :7rt^/i/] -4- (3-^^^/^- [1, 2, 4] -^Ti/ry— yi- 

N- [4- [2- [ [2 - t Kndriy- 2 - ( 3 - t° y v?— ^1/) T^/ 

] ^^/w] :7n^^/^] -4- (3 [1, 2, 4] -f^T-^ry'— 
— 5— ^>'-¥>'^yi-Ji^>'T5; H\ 

N- [4- [2- [ [2-t: Kf^v'-2- ( 3 - y v^— /U) ^^l^/i^] T5/ 
] :3i^/^] -4- [3- (2 -i/i^ n-^:/^y^:r:^/V) - [l, 2, 
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N- [4- [2- [ [2-t Kndrv--2- ( 3 - t:° U i/^/l') ^^/l^] T^/ 
] ^^3:;=./^] -4- [3- ( 3 - n ^i^^/^^^/l^) - [1, 2, 

4] -^Tv^ry'— /I/- 5 --f/i-] ^:/if i/;^yi/AN>'T 5: K\ 

N- [4- [2- [ [2-t Kn:ari/-2- ( 3 - t° y v^^^/l^) J-^/l^] T^y 

] :7 31^/1/] -4- (5-^^^/!^) - [1, 2, 4] -^r-yrV— 

N- [4- [2- [ [2- t Kn=^i/- 2- ( 3 - y ^^/^] 7 

] ^^/l/] ya:.:=.;V\ -4- (5--^^->/W) - [l, 2, 4] -^T-yTV"— 

N- [4- [2- [ [2- t: Fndev'- 2- ( 3 - t° y v^::^/^) =^^JV] T^J 
] :7^;^/H -4- (5---:/^/^) - [1, 2, 4] -^Tv^ry'— 

yi/-3--Y/i^) ^^^if >';^yV*:>'T ^ H\ 

N- [4- [2- [ [2-t Knde-iy- 2- ( 3 - t° y >?^/l-) T^y 
] ^5^/1/] :7^^/p] -4- (5 - [1, 2, 4] -^Tv^ry^— 

N- [4- [2- [ [2-t Kn=3riy- 2- ( 3 - h° y i^^/l-) ^^yl^] T^y 
] ^^/V] -4- [5- (2 - [1, 2, 
4 ] - i/T y'— y^- 3 - 

N- [4- [2- [ [2-t Ko drix- 2 - ( 3 - t° y v^^/W) T 5 y 

] oc^yV] :7 3i:=^/V] -4- [5- ( 3 - n - [1, 2, 

4] -^Tv^T:/— y^- 3 -^/i/) ^^-^';^;^/^;i^:/T5 K\ 

N- [4- [2- [ [2-b: Fnd5-V-2- (3-t°y v^^/^) ^^/l^] T^y 

] zc^/i.] :7 3i^/k] -4- (4 3 -;e-^y- [1, 2, 4] -h 

y /I/- 2 -^yu) ^>'-€>';^/^*:>'r 5: K\ 

N- [4- [2- [ [2-t Kt3:^i^- 2- (3 - t:°y 'y=^;V) T% / 

] rn-^/I/] -4- ( 4 -^^^v^/l^- 3 y - [l, 2, 4] -h 
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N- [4- [2- [ [2 - t Kndri/- 2 - ( 3 - f y v^^/l-) r?/ 
] zn^/l^] ^^^/I^] -4- (4 3 -::r^y- [1, 2, 4] -h 

y ry'— /I— 2 -^/i-) -^>-€v;^/^/i^^T ^ H\ 

N- [4- [2- [ [2 - t Kcidrv'- 2 - ( 3 - t° y v^^/V-) ^^i^/v-] T^y 
] 31^/1^] ^a^^/l^] -4- (4-;ri^^/l— 

3-:t^y- [1, 2, 4] - h y r y'— /i^- 2 ^^if >'yiy^7j^>'T ? 

N- [4- [2- [ [2-fc Kndrv'- 2- ( 3 - t° y v^^/W) ^^/W] T^y 
] ^3.::^/^] -4- [4- ( 2 - iy y O ^^^^/Hn^/l^) 

- [1, 2, 4] -hyry'— /^-2 — -<^if:/y>/^^>^T5 K\ 

N- [4- [2- [ [2- 1 Kndf-^>- 2- ( 3 - 1° y v^^/v) ^^/i^] r^y 

] :7ai:=i/^] -4- [4- ( 3 - y ^ ^:/^/^:/n tVl/) -3-;^df- 

y- [1, 2, 4] -hyry'— /^-2 — r/i^) -<:/-^~^y>/^^>^T5: H\ 

N- [4- [2- [ [2-t: Kndri/-2- ( 3 - t° y v^:=i7^) ^^/l-] T 5! y 
] :x.^/U^ -7 :r.=^;V\ -4- ( 5 ^^/l/^-^^f- y'— 2 - ^>-^:y 

N- [4- [2- [ [2 - t Fnde->- 2 - ( 3 - t° y v^^/l^) ^^z^/l^] T 5: y 
] ji^/i^] yji^/i/] -4- (5 -^^iy/^;^^-y-y'— 2 --f/i^) ^>'if>' 

N- [4 - [2- [ [2-t Kndriy- 2 - ( 3 - t° y v^— yl^) T / 

] yji^/ix] -4- (5 -^y"5^/^;^^-y-y^— /i^- 2 -^/i^) 

N- [4- [2- [ [2-t =3riy- 2 - ( 3 - fcl° y v^^yl^) rn^^/l^] T 5: y 
] a^=f-;v] yrc^/i-] -4- (5 -:ry ^y^;t=3e-y-y— /i^- 2 — i jv) 

N- [4- [2- [ [2-t Kndrv'- 2- ( 3 - t° y v^^yu) ^i^^yl'] T 
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] ^^/l^] ■7=cL:=./]y2 -4- [5- (2-i^^^^>'^/U=c^yU) i^^^-/—fV 

— 2— -Yyu-] ^>'if yi'>^;>'T 5 K\ 

N- [4- [2- [ [2-fc Fn=3rv/- 2- ( 3 - tf U i/::^/!^) 7 
] oi^/i^] :7 3i^/H -4- [5- {^--y^ xi^:y^jV-fvL}£jV) ir^^^J— 

N- [4- [2- [ [2-fc Kn=^v/- 2- (S-t'y v^^/l-) ^f^/l-] T 5: / 
] Ji^/U-] :7aic=:/l^] -4- ( 4 /V- 2 -^/i--) ^^'if^^ 

N- [4- [2- [ [2- t (3 -b°y i/^/l^) 3^^yV-] / 

] :r.^/i^] :7a,^/^] -4- (4 -^^->/P':^^-tf-y'— /I/- 2 -^/l-) ^^'if;/ 

N- [4- [2- C [2-fc Kodri/- 2- ( 3 - fc" y v^^/P) 
] :r.=^/u^ y ^:=.;V'\ -4- (4-^^^/V;t 

^^v^—jv- 2 — T/i^) >^v!./^7}^^^r 5: K\ 

N- [4- [2- [ [2-t Kcr dr->- 2 - ( 3 - t:° y i^^yW) T 5! 7 

] ni^/v] :7^^/H -4- (4 -;^i>^/^;r^f-y'— /i^- 2 — f/w) ^:/-lf:/ 

N- [4- [2- [ [2-tKo^v^-2- ( 3 - y ^^/V] T 5: / 

] :x.^;V\ ^jin/l/] -4- [4- ( 2 - i^i^ n ;^-d^^^y'— 
-2-^/1^] 'O'if x;^/WJi^>'T ^ K\ 

N- [4- [2- [ [2-t Kn^iy-2- (3-t°yv?^/W) ^^^V] T^/ 
] :7:n^/l/] -4- [4- ( 3 - v^i^ H ^^-^/l^iTn hVW) V^— 

/!/- 2—^/1/] ^:xif :x;5C/v;^>-7=' 5 

N-[4-[2-[[2-tKn ^^y- 2- ( 3 - t° y a:-=f-jv'\ T 5: 7 

] :r.^/i/] -y :x.=.jv'\ —4- ( 2 v^/^';?^^f-y'— /I— 5 -^/W ^>'if>' 

N- [4- [2- [ [2- t Kndrv-- 2- (3-t°y i^^/W ^^/l^] / 

] 31^/1^] :7 3i^/^] -4- (2 ---^:7'^/^;^^f-y'— /I— 5 -^/W ^^if^ 
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N- [4- [2- [ [2-t Ki=i:3r^/-2- ( 3 - t° U i/^/l^) 

::^^/^] r^y] ^^/l/] 7 31— yu] -4- [2- ( 3 - n f 

N- [4- [2- [ [2-t: Kndriy- 2- ( 3 - U >?^/^) T 5: / 

] :x:^/l/] ^0:,=./^] -4- [2- ( 4 - n ^df-^^/^^^^/l^) 

N- [4- [2- [ [2-t Kndrv^- 2- ( 3 - f U v^^yl/) ^^/^] 

] :7^=/U] -4- [2- [2- (4 -7/1^:^13 7 i^/P-) ^^/i^] ;r 

N- [4- [2- [ [2-t Kn:3riX- 2- ( 3 - t° y i?::^/^) ^^yU-] T^J 
] ji^/i^] 7 -4- (2-^^^/^;^^i^:/— /I— 4 — T/i^) ^>'if>' 

N- [4- [2- [ [2-tFo^V-2- (3-if]) iy^^M ^^/l^] T^y 
] rc^yl^] :7ai^/^] -4- ( 2 --^^i//^:2^^i^y'— /i/- 4 /i^) ^^-^'i/ 

N- [4- [2- [ [2- t Kndf-ix- 2- (3-t°yv^— /l^) 31^/1^] T^y 
] zc^/p] :7 3i^/ix] -4- (2-^:y^/^;^^i^y— 71^-4 — f/P) -<>'if>' 

N- [4- [2- [ [2 - t Kndr-:y- 2 - ( 3 - t° U v^^/l/) J^^^/l^] T^/ 
] 31 ^yp] :7ai^/^] -4- (2-;^i?f^/U':r^f-y'—/l-— 4-^/1^) ^^^-g^^' 

N- [4- [2- [ [2-t Kndrv/- 2- ( 3 - t° y zc^/^] 7 

] :7 3ic^/l-] -4- [2- (2--iyi57a^>'^/l/^^/U') ;r^f-y'— /l^ 

N- [4- [2- [ [2-t Fndr->- 2- ( 3 - t° y v^c:^/!^) ^^/l^] y 
] zc^/i/] :7 3i::^/i/] -4- [2- (3 -i^i^ n^>'^/^:/c3 tVi/) ;t=¥f-y^— 
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N- [4- [2- [ [2- 1 Kndrv^- 2- (3-t°yv^^/^) ^^/l^] T 5: y 
] m^yU] :7ai::^/l-] -4— ( 5 — ^>'^/^^T /U— 2 /P) ^>'if>';?5> 

N- [4- [2- [ [2-t Kn^r-jy- 2- ( 3 - t° y i/^/l-) ^i^^/l-'] T^/ 
] :x.=f-/u^ -7a:.z^;V\ -4— ( 5 — ^^->/^^T y"— 7^- 2 /P) ^>'if>';^ 

N- [4- [2- [ [2-fc Kcidriy- 2- (3 - t° U i/^/l^) T^/ 

] ^^^^/W] -4- ( 5 -^7°^/^^ 

N- [4- [2- [ [2 - t Kndr~>- 2 - ( 3 - U v?^/l/) ^^71^] T 5: 7 

] :7 3^^/l'] -4— ( 5 -::d-i^'5^/l/'^Ty'— /l^- 2 -^/I/) ^>'if>->5> 

N- [4- [2- [ [2- t: Kndrv-- 2- ( 3 - y v^^/V) ^^/^] T^y 
] a^=f-;V] -7^=^;^] -4- [5- ( 2 - n ^>'^/P:3i^y^) ^T^— yW- 

N- [4- [2- [ [2-t:Kn^v^-2- ( 3 - t° y v^^/l-) ^^l^/u] r 5: / 
] ^^/i^] -7:x.=-;V'\ - 4 - [ 5 - ( 3 -->y n^>'^/^37"t2 tVW) ^ry— /l^ 
-2 — f/v] ^:y-^:y:^;vit^iyT ^ K. 

N- [4- [2- [ [2 - t Kn=^'>- 2 - (3-t°yi^^/^) J^^/l^] 

] :r-^/^] 7 3:^/1^] -4- (4 -^^'^/i^^r y— /i^- 2 --Y/i^) -<:/if:/;^ 

N- [4- [2- [ [2 - t Kndrv^- 2 - ( 3 - li° y v^^/l^) ^f^/l^] 
] :7rc=./^] -4- {A /v^T V —fV- 2 - ^ ;V) ^^if 

N- [4- [2- [ [2-t Kndr-^-2- ( 3 - t° y i^::^^^) 

^^/i^] T^y] ^^/w] /V] -4- (4 -^y"^/v5^Ty— 2 
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N- [4- [2- [ [2-t: Kf =3rv'-2- ( 3 - t" y v^^/l^) oi^/i.] T ^ / 
] zr-^f-zv'] :7m^/^] -4- (4 -:ti^5^/^^T)/— /i— 2 -^/i^) ^^^if^-;^ 

N-[4-[2-[[2-b:Kn ^->-- 2 - ( 3 - t° y i/:::^/^) ^^yk] r 5 / 
] :7 3zcn/P] -4- [4- (2-v^^ '^T-y^— /l^- 

N- [4- [2- [ [2-t Kndr->-2- \>=-M ^^/l^l T 5: / 

] :7 3i^y^] -4- [4- ( 3 - D ^:x^/U':/n tvi^) ^ry^— yi^ 

— 2-^/1/] ^>'if >';=<.y^/iN>'T ^ H\ 

N- [4- [2- [ [2-fc Kn^^riy- 2- ( 3 - t° y i/r:-/^) ^^/l-] T 5: 7 
] :7 31^/1^] -4- (2 -^^/^/I^^ry^— /l^- 4 -^7^-) ^^x-^'^;:^ 

N- [4- [2- [ [2- t Kodpi^- 2- ( 3 - f y v^^/l^) ^^/V] T^y 
] m^/l^] v'ai:=-/l/] -4- (2 -^dr^x/u-^T-y^/U- 4 ( yu) ^^^-^l^:^ 

N- [4- [2- [ C2-t Kt3 dri/- 2 - ( 3 - t° y v^^/l^) ^^/l-] T 5 / 

] ^^yl^] :7a:c::i/^] -4- ( 2 - ^^^/l^^T )/— /l^- 4 - ^ /l^) -O'ifX;^ 

N- [4- [2- [ [2-t: Kndr->-2- (3-t°y ^^/I^] T^: / 

] :7^c=:/i'] -4- ( 2 -;t-y ^/i^^T y'— /w- 4 -^yw) ^>'-e'i^;^ 

N- [4- [2- [ [2-t Kndrv'-2- ( 3 - f y v^^/^) ^^/l^] / 
] zn^yU-] ^3:^/1/] -4- [2- (2 - Vy n^>'^/^^^/l/) ^T^— /l^- 

N- [4- [2- [ [2-t Kn=3rv^-2- ( 3 - t" y >^^/W) 3.^/1/] T^/ 

] rn^/i^] :7;t^/i/] -4- [2- (3 -v^y t3-^>'^/^:7°n tvi^) ^ry— yl^ 
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N- [4- [2- [ [2- t Kndrix- 2- ( 3 - t" U v^^/l^) ^^/l^] T^/ 
] 31^71^] ^31^/1/] -4- (2— /I/- 5 --Y/i-) ^^if^^;^ 

N- [4- [2- [ [2- t Kn^ri^- 2- ( 3 - y v?^/^) ^^/l-] T $ 7 
] 7 31^/1/] -4- (2-^^->/l^i^ 

TV—;v- 5 — T/^) ^ly^iy^/vHr^iyT ^ K. 

N- [4- [2- [ [2 - t Kndf-^>- 2 - ( 3 - t° U v?^/l-) T^J 
] m^/i'] v'aicri/l-] -4- (2— ^i^^yp^ry— /V^- 5 --f/i^) ^>^if>';^ 

N- [4- [2- [ [2- t Kn^^v^- 2- ( 3 - t° y -v/^/l^) ^^i^/^] T^J 
] az^yU-] :7 3i:=^/W] -4- ( 2 - ^/l^f^T i/— /I— 5 - -O-if^-;^ 

N- [4- [2- [ [2 - t Kn^v^- 2 - ( 3 - t° y v>^/V) TXJ 
] :7 31^/1^] -4- [2- (2-->i^n^>'^y^3i^/^) ^T^^— /l^- 

N- [4- [2- [ [2-t Kndr^>- 2- ( 3 - t° y T^y 
] m^/V] :7 3ic:^/l/] -4- [2- (3 -V^i^a^^^/U:7"l3 tVl^) ^T*:/—/!/ 

N- [4- [2- [ [2- t Kndr'>- 2- ( 3 - t° y v^^/l^) ^^/W] T 5: / 
] yzr.::=.;V\ -\ - ( 5 - ^ ^/I^^T y'— /I— 2 - ^ /W) - 5 --f K 

y :/^y^;f;>'T 5 H\ 

N- [4- [2- [ [2-fc Kcidr-;y- 2- ( 3 - tf y i^^/l^) 

^^/i/] T^y] ^31^/1-] -1- (5 -^^f^yi^^ry'— /i^- 2 --r 

- 5 >' Ky ^;^/^a}^>'T5: K, 

N- [4- [2- [ [2- t Kn^->- 2- ( 3 - t° y ^^/l^] T^y 

] a:.=f-}V\ :7 3i— yl^] -1- (5 -^^^rv^y^^Ty'— /l^- 2 - 5 --Y ^ 

Ky ^;^/^/i^:/T ^ K\ 
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N- [4 - [2 - [ [2- t Kti^v'- 2- (3 - t°y v^::^/^) ^^/l'] T ^ / 

] m^/w] :7 3.^/1^] -1- {^-^':f^;v=f'T-/~-j\y- l--^ j\d -5-4>' 

N- [4- [2- [ [2-t Kndrv^-2- ( 3 - t° y v^::^/!/) T^/ 
] 31^/1.] 7 31^/1/] -1- (5 -;ri^^/^^Ty'— /l^- 2 --^/l^) -5-^> 

N- [4- [2- [ [2-t: Knd5^->- 2 - (3 - t°y v?^/^) J^^/l^] T 5 / 
] zn^/l^] :7 3i^/^] -1- [5- {2-->ii^ n^ly^/l-^c^/iy) =f-TV—;V- 

2-4/1^1 - 5 Ky >';^/^*;>^T 5: K. 

N- [4- [2- [ [2- 1 Kt2^v'- 2- (3-t°yi/^/^) T^/ 
] :7a^^/^] -1- [5- (3 -Vi^ n^^^/^:/c2 tVl^) ^T)/— /l^ 

-2--Y/^] - 5 ^ Ky :^:^^^*:>'T 5 K. 

N- [4- [2- [ [2-t Ki=^^v^- 2- (3-t°yi/^/V) ^^/l^] r?/ 

] a^^/u^ :7 31^/1^] -1- (4 -^^^/^^ry— /l^- 2 -s-^^- 
Ky i^;^y^;J^:/r 5 K\ 

N- [4- [2- [ [2- t Kci^i/- 2- ( 3 - t° y v?^/l/) ^^/l^] T 5: 7 
] ^^/l^] ^^r^/l^] -1- (4 --^^v'/l-^Ty'— /l^- 2-^/1^) -S-'O 

Ky i/;^/^4^:/r ^ K. 

N- [4- [2- [ [2-t Kndr^>-2- ( 3 - t° y v^^/l^) T 5: / 
] rc^/i/] :73i:=iyl/] -1- (4 -^:7"^/l^^r y— /l^- 2 — f/l^) -5 f 

Ky :/;^/^/-J^>'r $ K^ 

N- [4- [2- [ [2- t Kndri/- 2- ( 3 - t° y v^^/W) ^J^^/l^] T?/ 
] zn^/I^] -1- [4- ( 2 - P ^T^— /l^- 

2-^yw] - 5 :x Ky i/v^./i/^i^^r ^ K^ 

N- [4- [2- [ [2-t Kndr->-2- ( 3 - t° y i/^/U-) ^^/l^] T 5: 7 

] rn^/ix] 7 0.^/1-] -1- [4- (3 -v-y n-<:/^/^:7"ci tvi^) ^ry— /i^ 

-2 — fyw] - 5 — I'^'Ky ly^/^Tt- 5: K. 

N- [4- [2- [ [2-t Kndrv^-2- ( 3 - t° y v?::^/l-) T 5! / 
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] :x.^/U^ yzz.^)V\ -1- (5-7<^/^;^^ 

f-)/— /i^- 2 — i jv) - 5 Ky :^:^/^5J^^T 5: H\ 

N- [4- [2- [ [2-t Kc^arv^- 2- ( 3 - t:° y v?:=^/l-) ^^/W] T^J 
] :7aic^/^] -1- -^^^^/V^^^^J—JV- 1 i - 5 

N- [4- [2- [ [2-t Kndr->- 2- ( 3 - f y v^^/l^) ^^^/l^] T^/ 
] =c^/u2 -7 ^=^JV'\ -1- (5-^^v^/V;r=¥f-y'—yl— 2-^/1^) -5-^ 
>- Ky ^pJv/l'Ahi/T^ H\ 

N- [4- [2- [ [2 - t Kndrv'- 2 - ( 3 - t° y i/^/l^) ^^i^/i/] T 5: 7 

] m^/P] :7ai::^/l-] -1- -^'f'T f^iT^^^/ —J\^- 1 - y( IV) -5-4 

Ky ^;^/^^>'T^ K\ 
N- [4- [2- [ [2-t Kt3dr->-2- ( 3 - t° y v^^/l^) T 5: 7 

] 31 ^/i^] -1- (5 -;^-i^^y^:t^f-y'— /i^- 2 --^/i/) -5-^ 

N- [4- [2- [ [2-t Kn=¥v'- 2- ( 3 - t" y v?^/l/) ^^/l^] T 5: / 
] :7 3i— yW] -1- [5- {2.--^^ Xi^ly'f-jVaL^jv') 

N- [4- [2- [ [2-t Kndrv-- 2- ( 3 - t" y T^/ 
] zc^/U-] 7^=:/^] -1- [5- (3-i/i^ 

n^;x^/^:7"n tvi^) yi^- 2 -^/w] - 5 ;x Ky >';^/^?i^i^T 5: 

N- [4- [2- [ [2-t: Kndj-v/-2- ( 3 - t:° y v^:=^/W ^^/l^] T^y 
] zc^^-zi^] ^31^/1^] -1- (4 -y y^- 2 -^/i/) -5 

Ky ^;^/i-4^^r ^ K\ 

N- [4- [2- [ [2-t Kn:ar-:x-2- ( 3 - t° y i/^/l^) 

] =^^/u2 :7 3i— /i^] -1- (4 yi^- 2 -^/l^) -5-^ 

Ky >->?./i/*xT5: K\ 
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N- [4- [2- [ [2-t: Kfdr-iX- 2 - ( 3 - t" y i/^/l^) ^^y^] T 5: / 
] OL^jV] :7 31^/1^] -1- (4 -^=^v'/^;t=3r1^^y— /I^- 2 --Y/l^) -5-^ 

N- [4- [2- [ [2 - t Kndrv^- 2 - ( 3 - t;° y v^^/l^) ^^^^/l^] T^/ 
] mf^/i/] :7a.::^y^] -1- (4 --^y^^/i-;e-=^-y-i/— /I/- 2 — <;v) -5-4 

N- [4- [2- [ [2-t Kndr-^-2- ( 3 - If y v^^/l^) T^/ 

Ky K. 

N- [4- [2- [ [2-t Kadri/-2- ( 3 - t° y v^^/l^) ^^/l^] T^/ 
] 7 31— /P] -1- [4- (2-->i^ 

n^^^/^j:^/^) ;rdr-y-)/— /i^- 2 -^/V] - 5 K y ^^^/^^ ^^T 3: K 

N- [4- [2- [ [2-t Kndrv/-2- ( 3 - t° y v?^/l/) ^^/l-] T 5: / 
] 731^:17^] -1- [4- (3 - n^>'^/l-7"i=' tVl') ;^dr-y-y— 

/I— 2 --r - 5 — r K y >'><>/^/-J^:/T ^ H\ 

N- [4- [2- [ [2-t Kndr':y-2- ( 3 - t° y v^^/W) ^^/^] T^/ 
] m^/i^] :7 3i^y^] -1- (3-7^5^/1/- [1, 2, 4] -::^^-y- v^T 

-s-'Y/i^) - 5 ^ Ky ^^/i^^N^-r 5 H\ 

N- [4- [2- [ [2- t Ka=3riy- 2- ( 3 - t° y v?ny^) oi^/^] T 5: 7 
] ^^/u] :7zn^/i-] -1- (3— ^^^/i^- [1, 2, 4] -;^df-»^i;>Ty'— 
/i^- 5 — - 5 Ky >';=</^*;>'T ^ H\ 

N- [4- [2- [ [2-t Fn 2 - ( 3 - t° y v^r^yl^) T ^ / 

] :7a:^/H -1- (3--^=3rv^/^- [1, 2, 4] -;t-^i^v^Ty— 

/u-5--r/^) - 5 --Y :^ Ky ^-^^/i^^i^T 5; H\ 

N- [4- [2- [ [2-t Kndri/-2- ( 3 - t° y v^^/l^) 



T^/] ^^/l/] :7 3i^/U] -1- (3--^:7"^y^- [1, 2, 4] - 
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Tt^-f-iyTy—zl^- 5 -4M - 5 — { Ky i/;^/l/Ah:/T5 K\ 
N- [4- [2- [ [2- t KHdr-i/- 2- ( 3 - tf U T^y 
] zc^^/L] -1- (3-;^-^^/^- [1, 2, 4] -^=^ei^v^Ty'— 

yW- 5 — f/l^) - 5 V Ky >^;^/V;f;^T 5: K. 

N- [4- [2- [ [2-b Kndrv^- 2- ( 3 - t° U v^^/k) ^i^yix] r^/ 
] :7a.^/l-] -1- [3- (2 -v^i^ - [1, 2, 

4] -;tdri^i^Ty'— /l^- 5 — f/l^] -5 — f K y 5 H\ 

N- [4- [2- [ [2- t Kn^riy- 2- ( 3 - y v^^/W ^^/l^] T 5 / 
] rc^/l^] :7^:::^yl'] -1- [3- ( 3 - P ^^-^/l^^O tVW - [1, 2 
, 4] -;^-^f-v=Ty'— /I— 5 — f/l^] -5 — f K y 5 K\ 

N- [4- [2- [ [2- t Kn=3ev^- 2- ( 3 - t° y T^/ 
] rc^/l^] 7 31^/1/] -1- [1, 2, 4] v^ry^— 

-3-^/^) - 5 ^ Ky :/;^/^5j^^r ^ 

N- [4- [2- [ [2- t Kndri^- 2- ( 3 - y >?^/V) ^^/l^] T^/ 
] ac^/H 731^/1^] -1- (5 — O-^/l^- [1, 2, 4] -:t^^i>ry— 

- 5 ---r ^ Ky ^-^^/vj^^^^T 5: K. 

N- [4- [2- [ [2-t Kndr-^/- 2- ( 3 - t° y v^^/l^) ^^/l^] T^/ 
] znf^/ix] :7a:^/^] -1- (5 --^^^s^v^/V— [1, 2, 4] - ;^-=3r1^ v^T )/— 

/^-3-^/w) - 5 --f ^ Ky ^;^/^^>'T 5: K\ 

N- [4- [2- [ [2- t Kn:3f--^^_ 2- (3 Jt°y i/r^/l^) ^^/W] T^y 
] zn^/^] :7 3:c:iy^] -1- (s-^:/^^^^- [1, 2, 4] -;r^f-e/Ty— 

/^-3--r/i-) - 5 Ky ^;^/^*^r ^ H\ 

N- [4- [2- [ [2-t Kndriy-2- ( 3 - t" y v^^/l^) T 5: y 

] ^^/u] :7 3.^/1^] -1- (5-;^^^^/^- [1, 2, 4] -;t^f-v?Ty'— 

/I'-s-^T/i-) - 5 --r ^ Ky ^-^^/i-^^T^: K> 

N- [4 - [2 - [ [ 2 - t Kcidr->- 2 - (3 - b° y J^^/^] / 

] ^n^/u-] :7 31^/1^] -1- [5- (2 - v-i^ o^:/^/^!!^/^) - [1, 2, 
4] -:^^-^i^Ty—/l-- 3 
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N- [4- [2- [ [2-fc Kcidr->-2- ( 3 - t:° U v^:=^/i/) ^^y^] T^/ 
] :73i^/U] -1- [5- ( 3 - i^i^ n ^^^/V:7°n tVl-) - [1, 2 

, 4] -;t-^t'--:/Ty'— 3 — T/i^] -5 — r^Ky >';^/l-Ah>'T^ Ko 

o(D#^^cp.ii^^^-r6„ m^-R'isxxj^R'(Dmmi^x 




(5S:f^ r. A. R\ R\ R\ R\ R\ R'*Dj;r/X«g)37e 

^(DX^^j:T/\^=i^i^m(Dimiii. ^ h^i/. ^h=3ri^. y^n^^^ri/, ^y:/a7}f 
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drv-. y^h^^y. ^yzfV^iy. ^3>^h=^i/. ^lyV^iy. -ry-<>'h^>'. 
— y n t°y >?>-^o j;t)^^rcy fy >=^>'^^ij>o 

ZC>^f*UV^^>(7){^, y^^/K ■:^y^/K *fc{«^. eftM*5J:U^^* 

A(Dj; D^f * bv^t>(D^i, :7rn::^/K y v^/K =3r 7 y ^/K t°y^-:y^/K 

ZOJ; i9$f* bV^t^cOfi, -^y^/K =3ryy^/K 

^rccr^yi^^ ^:xxv ^ i5^y y /i^, ^Tv^ryy/i^. ^:xy^Tv^Ty y/K 
Ky/K -f^/Ky^/K ^^^yiy;t=^y y /K ^yyv^;^=3rf-^/K ^i^y^;^- 

y^ryy/K x t Kn-:^:^^/^ ^yt Kci^^y:7^:=^/K hyryy/i^ 
. xh^yy/K ::^^i^v^Ty y/K ^^^J^vy/K ;^^f-yy/K ^ryy/v 
^ ^ y v^^/K y y /i^, y ^rf-y y /p, t° y i^/p. t° y ^ v^/k t° 
^yy/K 7^ h^t Kn^^^y^ry y /i^^DctT^'T^ h^t K^dr/ y ^/n:^^^ 
o z;55-Nso2 (CHj) .-{d^g-g-UTv^-s^-a-. zfiyai::^/^ -^^y^/K 
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fcfi 6 M^x n ISt' UTV ^ -5 -<>if ^^^^^^ b V \ Z R'O^^CO— ^ 



:/yyK :^^f-v^T>/y /K -T^^J^Vy/K ;rdri^yy/K ^^T^y/K -r?^' 

y y ^/^yu-, ^ y /i^, ^ y ;r ^ -y- y /i^. y v^/^. f y s: >^/w*5 J: t:° ^ 
y y/i^TfeSo 

Butfi^'t'tii— ^J^±t±iT< 
Hz, NHCH3, N (CH3) CHzCHj^^^b^t^o 



B o c 
C b z 

D I P-C 1 

DMF 
DMSO 
HP LC 
Me 



y ^/i^ 



MP LC 
M s 
NB S 
NC S 



y y y]/;^-/!^ (y->/v) 
N-y CI n;?!>y iy W ^ K 



- 5 1 2 2 7 5 



n H e X 



: n — v^/U- 



TB AF 



TBS (TBDMS) 



TF A 



THF 



i^'^. n, r. A, R\ R^ R\ R\ R\ 

^tTKmx^mi^x 1^ u n ^ h >^_2 (X = C1) ^#So <«J:{C^Mn^ h:/2.^. 4^ 

S<^^v^ (R) *5J:t>' (s) ^TK^v^Kllf*. (-) ^fM (+ 
) -D I P-C 1 , (R) ^fcit (S) -TJV\fl^ (Alp i n e) 
V^fi (R) ^/cfi (S) t Kci- 1 -^^/l^- 3, 3 -v^7ai:^/l— 1 

H, 3H-t°Pn [1, 2-c] [1, 3, 2] ;^=3ri/Tif4<n— yP-^jf^:/ ( 





(55) - 5 1 2 2 7 5 

(R) ^i^cfi (S) -OAB • BH3) <DXo^J:^y/^M7tM^^^^Xy^vi^ h 

X ^ - 1 



O 




Af^^lK^f-^^ti.Tjet) s y'^y^ (La rock) (D^:yf ^) - 

—:^=:. y ^ • Yy 1^:^ y :^ 7< ^ 3 l^X (Comprehensive Or 

ganic Transformations) ;VCH:^^ — 3^ — 

1 9 8 9, 3 6 9 — 3 7 2{;itSic^tT.TV^§a^(^t^^^fflV^-r^JcS-r5/^ 

n^Viy\zM^^^'^^ht^x^^. hi^4^. mm^. i^^bTk^^/c 

v^w ^ K-t?^ai-5:i<i:;55fP'g-^v\ _2 (x-Br) <D^m(Dr^i^i,z^ 



(56) 



I^S^F 9-512 



X + - A 2 



O 




2 (X = CI, Br) 



rotective Groups in Organic Synthesi 
s) , i/y— (T. W. Greene) id^n^V (P. G. M. W 

uts) , v?3>''y-Yy— •T>'K*if (John Wiley and 

Sons), -3— i^, 1 9 9 1 ^;l^V^fc-r-i::^^-e#So 

. - 2 0 ~ 5 0 °C(^M^. 0* L< {:iO°C-C\ ^^'^ Wb^^/i/^^^K $f*b< 
ttit'fb^/^?}^::^/^ ^ *5 J: y v?^c7)i 9 ^c^mStc: J: '9 0. 5 ~ 2 4 B#Ph^^S 
LT;^/i'4^^r 5 K8.^#So ^(-miS^. ^!jx.f^B o c (^^-^fi h y :7/^^ 



(57) 

X + - A 3 



4$^ip9 - 5 1 2 2 7 5 



f?' /=f=\ 

' / ' \ BocgO 



H2N-C-(X)^-(^ /-NHg 

GNH-C-(X)„-<r"yNH2 
if 

G = Boc or Cbz 



R^(CH2),S02CI (7) 



,2 R'* 



GNH- 



9-(X)„,-\ , /-NS02(CH2VR^ 
p3 H 



R 



4 



TFA, CH2CI2 



H2N-C-(X)„-^ ~yivlS02(CH2)rR^ 
R 
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r4 

r2 y Alk-Y 



GNH-C-(X)^H^ ~\-NS02(CH2)rR'' TFA. CH2CI2 

R3 Aik ^ 

R^ Ha/'Pd 



11 



R'* 

^1= 



H2N-C(X)„-/^^NS02(CH2VR^ 



. G = Boc Cbz 

r5 AJK y = CI, Br. or I 



Alk = C,-C6 7';i/=^r;V 



. N. Bhattacharya) fjOJ. Chem. Soc. (C) , 126 

5~1 2 6 7 (1 9 6 9) c7)^JllM«o T:S<L;^/l/7 y /W^W^ y ^ f> Af^^* 

— ^ (Y. J . Park) 



^^y^ hV~ ' 1/^— X (Chemistry Letters), 1483~ 

1486 (199 2) (D^mi^^i}t-^x^mmmm.i3X'c^m\i:^^^^ V /i^x^^^— 

/l^^^S-r^-^^-atfo *fc, P C 1 5> PCU^fcfiSOC 

^ ( J . March) (DT Y^T^-y^ V ' :t-':ff^^y^ - ^ ^ h V ~ (Adv 
anced Organic Chemistry), ^4 KS, 3 • !7 y 
— • T^- K • i^^'X (John Wiley and Sons), • 3 

-i^, 199 2, 1297 M, *5j;t/^r-C'?lffl$tLfc»5|Sfo ) o ^^miSXU 



(59) 



Hr^^W- 9-512275 



(Organic Synthesis), I, 8)0 

^^^J-i.. •:f;V—h, (Bloom) ibt^J.Med. Chem. , 35, 308 
1~3084 (1 992) {;i|E^(7)::^}fe«oT. n^^-f^T^ 

$tL-cv^5 J; 5 ii^''^ (R) 2^:^^ J —)v\>mmxM-^% < ^feOf 



(60) 



1tlg¥9-5 1 2 



Z + - A 5 




1)MeOH, HCI 
HO2C 2) B0C2O, NaHCOg 




BocNH^(X)^ 
Me02C 



i f J 

•2CF3CO2H 



1) UBH4 

2) MeSOaCI. EtgN 

3) TFA. CHgCIa 



H2. NaOAc 



Pd 



Me 



R5 



R* 




IS 



(61) 



9-51 2275 



X + - A 6 




2. PPh3.THF/H,0 . BocNH-^^Y^ 

CH2CI2 ig ^ 



1.R'(CH2)rS02Cia).l^'J^^>.CH2Cl2 
BocNH' — 



NHg 2.TFA/CH2Cl2(1:3) 




^=^5^ NHS02(CH2)r-R^ 

20. 



(62) O^miW- 9-512 

2_5.^#5o 



^■^^--''^''^ NaCN NC, 




MeOH 




DMSO ,^5^ 
2i "^^^ RT,6h 22 ^^NO, 



H2. Pd/C N C,.^,..^v^x^ R^(CH2)^02C1 G) 

T 




21 



'^'^^^-'''^^^jj'^ CoCl2«6H20 




24 



H2N 

25. 



NHS02(CH2)r-R' NaBHt, MeOH 




NHS02(CH2)r-R'^ 



(63) i|$^3]Z9_5 12 

y^Oj;5^^1^l4^i^'4'(^^?iti: LT^/cf^^cZ)**, 3 0—1 5 0°C(7)?aS-(? 
i~2 4B#rBlAPB-r'5:^^{-J:<9;^7:y^y ^-i/^ix^o r<?)^^Sfi. ?<^y—/i^ 

Still) bCOJ. Org. Chem, 43, 2923 (1978) 

X ^ - A 8 




(64) 9-512 

m^mm^m^-r^^tt^x^^o mx.\t. ^w\w-2 8{;ijov^-rR';6S/Npyv 



(65) 



IW^^ 9-512 



X ^ - A 9 

S(Z = NH2) 
2g(Z=N02) 

OH H R2 



B0C2O 



OM H R' y=|=v 
(aVcHCH2N-C-(X)„\ 
fRi>>^ r3 "^1/ 1)B0C2O 

^"^n RS 2)H2rPd/C 

2Z{Z = NH2) 
2S(Z = N02) 

OH Boo^- J" 
rA^CHCH2N-9^),n-<^ y-NH2 

(R')n '^^ o5 

1) R^(CH2)rS02CI, M 



2) TFA HCI/MeOH 



9 i-W^tbS J; 5 }-MM^tb-5'fli'^#)3_o^. (II) ^fflv^TJl^^:^{^ 



(66) 



l^mW- 9-512 



X + - A 1 0 




(67) 



X 4- - A 1 1 



mW- 9-512275 



O 




[H] 

■ ^ I 



(68) 



Jip 9-512275 



X ^ ~ 2. 1 2 
OR 

^ 3 (R = H, X = CI, Br) 
33 (R = SiMeztBu) 



R^ 




H2N-C(X)„,-<^^NH2 



p4 

OTBS H R2 I 
^A^CHCH2N-C-(X)„H^ VnK 



1)TBAF 

M " R^ 



{Ri)„^ 17 " R3 \l/ ^ 2)B0C20 



OH B0CR2 



1^ /=l=\ 

NH2 



(^AVcHCH2N-9^X)„-{^ V 
(Ri)>^ R3 ^l^f 



29. 



(69) 



X + - A 1 3 



c^P 9-51 2275 



OH H r2 Jj!! 

27 (R2.r3 = Me) 
R^(CH2)r-S02Cr (Z) 



(70) !f^^W- 9-512275 

;^ + - A 1 4 



o /=l=\ 



RO-C(X)„-^ J>-NH ^) CIS02(CH2),-R7 (Z). ffi* 



p6 



M R = Me*^*Et, 



o /=l=\ 
HO -C-(X)„-^ V NS02(CH2VR^ 

RS 




OH H O Jj!l 
fA^CCH2N-C(X)„-/ VnS02(CH2VR'' 

(R )n I5 R^ 

38. 



[H] 

^ I 



(71) 4#^5p9-5 12 

, mm. si^. g^^. hvy/i^:t^mm. -^^^'^ti^m. -^w^^ 

^JfflO^-^at^Pflt:ij; «9#m<^ftbtb6c rtT.e>(^^Plfe(7)|^:^. jfiL?K^V^3-;^(7) 



(72) H^mW- 9-512 

^^y ^®afii?r±#^-i±s:*r?'*:^5ji#fc$;}x5<, ^^BJtt^pjt;!. ^ (i) -c^ 

y^r:i—j^mi\^m:i3^umM-r^m'^^^^^-r^fcib{z.m.mi-^^t^mhti^xi^ 

y'u^^/VCDi, ^-f^— V ; HMG-C o ^ —^WUM<J:> O^i:^ 

y l^r^ K (me 1 i n am i d e) ; T :=--^y^W(!^^^. \^ J^T 

^y (cholestyramine) ^ ^ X^y^'f-i^ — /l^ (colestipo 

hyromime t i cs) tj"^^^#So 



(73) '^m:W- 9-512 

nmmm. wim^t^mm. ^m.^^. w^^^isxu-h-mmi^ ( h. p v i o r i 

in. 0 ^MXh^o 

rtthi^mmmmtx^xmo^-^-r^^t^^x^. ^tm. mn^t'ti^m 
^BL^^±M:^tBi^T2^A^x\ ^fMf^mL-xmMi^-r^A\ $)^\^^n^^(D^^ 

mt^'^^mMmi^m.^i2^^. mm. %Ms ^■^•^ji^. r^-ffv^ ^ 



(74) 9-512275 



mt^<o (Dii^-^m^m^(D^mi kg ^/c 19^0. i^y i^^^M^^mi 0 0 ^ y 

1^1 . 0 ^ y 0 0 0 5 y iJ^'^A. $?*b< tt^i ^ y i^^^^ 

. ^7 ^ y i/^i^~^3 5 0 ? y rcDS-^^IUfi. 

:^mm(D^t^m^ i Bmf'^mm(Di^mi k g ^/ci«9 1 ^ y ^/^^-^ i o 

fz. "9 (D^Vc^^mx. J»-^^ loooo^y^j^^^i^. * u < 

1 0 5 y i^^9A~i^5 0 0 ^ y A-efe:5„ 70k g (T^^AfT^m-^, -g-fM 
BS^Stt. mm. 

m7 0 ^'^A~i^3 5 0 0 ^ y ^^^i>«-efe-5o ^(Di^-^MWUt. 




(75) it#^¥ 9-512275 

m.^(DXo^j:mf^m^^AyXhx\^\ 

^mn^-^i.xhxv\ ^tihf^mt^<i^(Dmm^ti 

(Dx^fj:^m^i^m^m'^i^u^xyi^xmm-i-^^ti^x^^. mmmn. 
-fey m'^yi^])=^^\-^^^^'v ='—/i-isxu^nh(Dm^m^^ii^xmm-r^^t 

f«0^tLT*5'9. mBi^i&MX^^m^(Dm'^Xts:<xnfj:hf£\^\ ^thi-i. 
m^^^mrm<D^i'^Tl^^^Xtf:<Xnfj:h'r. mm:Sr5XXJ^Mm(DJ: 5 ^J:U± 
S^(Dmmi¥m{^MVXP5m{±Xt^<Xl'i^j:(t>^j:\^\ ^^Vrn. ^iIx-J^tK^ 

^mmi^xhv'^^^. 



mm 1 




(R) -N- [2- [4- (T ^ y y ] J^^yl^] Kp=^v--2 

- (7^ h ^ y P C 1 . 5 - a 1 b° y K- 6 — {M J^^/I^T ^ 

(R) -2- (y^fyy^n [1, 5 -a] t:°yK-6— ;d-^i^^>' (^cD 
'ft;'^^0-^^(7)fc«^{^7^' (F i s h e r) ^XU^^-^ y h (Wy 




(76) 4#^¥ 9-512275 

V T a t t) (OmMH^W^tamO sis 092 A2^#R^.^nfcV^) 1. 6 
2 g (1 Ommo 1 ) *dJ:U^2- (4-T5: /^^^^/W) rc^/i^r 5 V4. 1 g 
( 3 0 mm o 1 ) ^ 7 — 3 0ml cf^^r^^^ 5 B#rBl;?JPifijl?J^ bfc S^S^g-^ 

8%J^'fbP«^l/>') {C;a^ttX^fS'fb'^^ 1 . 69g (5 6%) ^#fCo 
'H NMR (4 0 0 MHz, CD3OD) 6 9. 0 1 (d, 

1 H, J 1 . 3 Hz) , 8. 02 (d, 1 H, J = 9. 2 Hz) , 7. 8 

2 (dd, 1 H, J = l. 3, 9. 2 Hz) , 6. 94 (d, 2 H, J = 6. 

3 Hz), 6. 63 (d, 2H, J = 6. 3 Hz), 4. 91 (m, IH) 
, 2. 82 (m, 4H), 2. 67 (t, 2H, J = 7. 1 Hz)^ 




N=N 



(R) -N- [2- [4- (T^y^j^^/V) ] -2-fcKP^v^-2 
- (T^h^yn ri. 5-a1 b'y K-e-^^yv-) J^^/l^;^/W^ 5: 1. 1 

HJ&M 1 /i^^COT 5 :x 1 . 69g (5 6. 7mmo 1 ) *3j:a^v^-||3 
/^i^;>?7 — h 1 . 23 g (5 6. 7 mm o 1 ) h ^ Kn ^ ^ (TH 

F) 1 Om 1 't'^fi^^o^c-r 2H#PHWi^bfco a^^v-y 

JtT^lS'fl:'^;!^ 2 . 2 g (97%) ^#fCo 

'H NMR (4 0 0 MH z, CD3 0D) 68. 96 (s, IH), 8. 0 
5 (m, 2H) , 7. 8 5 (m, 2H), 6. 93 (dd, 2H, J = 7. 7, 
8. 3 Hz) , 6. 66 (d, 2H, J = 8. 3 Hz) , 4. 99 (m, 1 
H), 3. 49 (m, 4H), 2. 70 (t, 2H, J = 6. 5 Hz), 1. 



(77) 9-512 

2 6 (s , 9 H) o 



mm 3 

.SOsCI 

I II :i 

nHex-NH" 



H 



7rc— /W y v'T^-— h 1 Om 1 (9. 2mmo 1 ) (DTHF (1 5 0 m 1 ) 
^MWi^. 0°CX-^^i^/l^T^lyl 2, 15ml (9. 2inmol) ^iiSTb> 

immm:W\^f^o mm^mjz^^^L-. mhtiti-^^^y/i^:^ ^=:./u^m^ ^ hi^im 

6g (2. 7mmol) ^ 0°CX^i^ m ^/UyiKl^m^ 2 0 1^ 



Oml) {;i?^^)PL. Tkffi^EtOAc ( 3 X 1 0 0 m 1 ) "Cttm b/Co -^-lir/c^ 

m^^-^v^:^ (50ml) -Ci5fev\ MgS04'e^^b. ^^^b, :7^-/->^ 

mmi^xmmit^me g (70%) ^=f#fc<. 

'H NMR (CDCI3) 67. 85 (d, 2 H, J = 9. 6 Hz) , 7. 5 
4 (d, 2H, J = 9. 6 Hz) , 6. 79 (br. s, 1 H) , 4. 71 ( 
br. s, IH), 3. 23 (t, 2H, J=8 Hz), 1. 54~1. 44 
(m, 2H) , 1. 3 3~1. 20 (m, 6 H) , 0. 91~0. 79 (m, 3 
H) o 

mmm 4 



(78) 



l^miW- 9-51 2275 




(R) -N- [4- [2- CN- (1, l-iyy<^/l^=r^h^-y:^/l^yr-=-M -N 
- [2-t: (t^ h^-yp [1, 5 -a] \i°V ] j- 



MMm2:^^(b(DBo c-it^!li^O. 2 0 0 g (0. 5 0 2 mm o 1 ) COife^ty 
^U^SmL'f'^^i^t^, ^ftj^|iT^ t°yv^:^80mg (1. OOmmol) ^^^P 
m\^^XmMM3:^>h(D^^t:^^l-yi^^yl^0 . 16g (0. 75mmol) 

i^^^^-— (1 o%7«^y— /^/9 o%±t'fby^^>') t;i^^ttT^iE'ft'g-i^o. 

3 0 3 g (8 8%) ^#fCo 

NMR (4 0 0 Hz, CD3OD) 6 8. 9 5 (s, 1 H) , 8. 0~8 
. 08 (m, IH), 7. 75~7. 87 (m, IH), 7. 40 — 7. 62 ( 
m, 4H) , 7. 0 0 (m, 4 H) , 4. 9 5 (m, 2 H) , 3. 4 7 (m, 2 
H) , 3 . 15 (m, 2 H) , 2 . 7 5 (m, 2 H) , 1 . 5 2 ( t , 2 H, J 
= 6. 0 Hz), 1. 33 (m, 8H), 1. 21 (s, 9H), 0. 90 ( 
t, 3H, J = 6. 0 Hz)o 




mm 5 



(79) 



W^W- 9-512275 




I 




SO2 



nHex-NH 



(R) -N- [4- [2- [ [2-1:: Kp^'>- 2- (6 - T^ 7 jx^x- 3 
-^/l^) zc^/l^] T^/] 7rc^/V] -4- (^^i^/]^T ^ y :^^i-7r^:^ 



MMm4.:A^h(D7- h9v?>'0 . 3 0 2 g (0. 4 4 mm o 1 ) . ( I I 

) ZItK^P^O. 20g (0. 8 8mmo 1 ) *Dj;t>'iii*t^O. 3ml CDt^^/ — 
/l-2m 1 l3^-^^g^5S^p^;>,P^ilj^U/Co ^JtM^m^mBl^. i^tSMPLC ( 
C 8 , 4 7%?^^ y —JV/ 5 3 0 . 1 % h y ^/^:^n g^^^I^^i^) TiffiM bX 
^lE'fL-a'^O. 3 2 g (7 8%) ^-^rcT^t:'^;^ h y :7/^;^ag^^Jtg^ bT^yho 
■H NMR (4 0 0 MHz, CD3OD) 6 7. 9 6 (dd, 1 H, J = 2. 
0, 9. 2 Hz), 7. 86 (d, IH, 

J = 2. 0 Hz) , 7. 59 (d, 2H, J = 8. 8 Hz) , 7. 43 (d 
, 2H, J = 8. 8 Hz) , 7. 14 (d, 2 H, J = 8. 4 Hz) , 7. 
07 (d, 2H, J = 8. 4 Hz) , 7. 03 (d, 1 H, J = 9. 2 Hz 
) , 4 . 9 2 (m, 1 H) , 3 . 2 3 (m, 2 H) , 3 . 15 (m, 2 H) , 2 
. 93 (m, 2H, 4. 0 Hz) , 1. 49 (t, 2H, J = 6. 0 Hz) 
, 1. 32 (m, 8H), 0. 91 (t, 3H, J = 6. O Hz) ;CI M 
S m/z 5 5 5 (M+ 1) „ 




(80) 



!|#^¥9 - 5 1 2 2 7 5 






R 


m^^tlfz ' H NMR (CD3 OD) T-*-:J' 


6 




7. 7 4 (m. 2H) , 7. 5 3 (m. 1 H) , 
7. 4 5 (m, 2H) 


7 




7. 9 3 (m. 4H) . 7. 7 5 (d, 1 H. J 
= 1.7 H z) . 7. 6 1 (m. 2H) 


8 




9. 00 (d. IH. J = 2. 3 Hz). 
8. 0 6 (m. 2H) . 7. 9 4 (m, 2 H) . 
7. 72 (t. IH, J=7. 2 Hz) 


9 


y-yl/- 5 — fyu. 


9. 0 2 (s, IH) . 8. 3 0 (d. 1 H. J 
= 1.3 H z) , 7. 9 0 (m. 1 H) . 
7, 7 7 (m. IH) 


1 0 


4-3- K:7i— >'k 


7. 83 (d. 2H, J =8. 6Hz). 
7. 4 6 (d, 2H, J =8. 6 Hz) 


1 1 


4- [ (N-'v+v'^l/. 


7. 6 2 (d. 2 H, J = 4. 6 H z) , 
7. 4 8 (d, 2H, J=4, 6 Hz) , 
2. 99 (s. 3H) 


1 2 


4- [ (N, N-z^/^)l 
-7 I ^ :^ /Irj^^}^:) Ti 
J --7 


3. 0 (s. 6H) 


1 3 


4- (3-'\+->;b-2- 

h 'J y)i:tawmm. 


3. 8 8-3. 8 3 (m, 2 H) , 3. 5 7- 
3. 5 0 (m. 2 H) , 2. 8 9-2. 9 5 
(m, 2 H) . 1. 6 1-1. 5 2 (m. 2 H) . 
1. 3 7-1. 3 0 (m. 6H), io^rJO. 9 3 
-0. 88 (m, 3H) 



■MM 1 4 



O 





(81) 5 1 2 2 7 5 

3- (2 P PTir^/i^) \i°V 

3 -Tir^/l/t:°!J v?>' 1 2 g (11ml, 1 0 0 mm o 1 ) <7)^^/^^— t"/^ 
10 0ml ^mm^. 1 M:r.--7^/V{^mt7Km 100ml ^'WM b/c^ ^fj^fc 

^^^^Mi^L. 15. og (95. 2mmoi) ^uMv. mnmiWW^mx. 

7t 5 0 Om 1 ^J[g7 9;=<='f;i'f±jZiAyfCo l MJ^^I^tK^ 9 5 m 1 

^K(NCS) 12. 7g (95. 2mmo 1) ^— ^iC^bfc, ^?^fi||fe 

^XU^^Jl-=^—y^/l^2 0 0m\X-m^XmnE.it^<^15. 2g (8 3%) ^6 

'H NMR (2 0 0 MHz, de-DMSO) 6 9. 22 

(t, 1 H, J-1 Hz) , 8. 29 (dd, 1 H, J = l. 6, 5. 1 H 
z), 8. 55 (td, IH, J = 2, 8. 1 Hz), 7. 82 (ddd, 1 
H, J--0. 8, 5. 1, 8. 1 Hz), 5. 27 (s, 2H)o 



MM 1 5 




(R) - g P n p< ^yl^- 3 - h'y v^^^T^ — /l^ 

(-) -B-i^ n oi/^ y tV:5&>^:7rc^/W;(J^^^>^ [ (-) -D I P-C 1 ] 
3. 6 7 g (11. 5mmo 1 ) <DTU¥ 11ml f^^gi^. mWT. - 2 5°C 
X\ MMMl 4:^^h<D^f^^l . 00 g (5. 2 1 mm o 1 ) (7)TH F 5 m 1 
y — ?r;?7 — ^— i^^ifM^T^jUPbyto hy^^/l^T^^O. 8 0ml (5. 

7 9mmo 1 ) (Dmmm. Rft^m^^^- 2 5°c-e4 sr^mwi^tzo ^(DU-^m 
\z.^ tki om 1 ^mnw. ^fi^-m-mL-^xi^i^f^o om i 




(82) 9-512275 

o ^^^yv-^^u-v hi^'^:7^— 7 5 %- i 0 0 

^^^>') (^J; 19 Wi^bX^fE'fb-^i^S 6 1 mg (68%) ^il^^Mfe^^^l ^ b 

'H NMR (4 00 MHz, CD3OD) 6 8. 5 8 (d, 1 H, J = l. 8 

Hz) , 8. 46 (dd, 1 H, J=4. 9, 1. 5 Hz) , 7. 90 (d 
, 1 H, J = 7. 9 Hz) , 7. 44 (dd, 1 H, J = 7. 9, 4. 9 H 
z) , 4. 9 3 (m, 1 H) , 3. 7 5 (m, 2 H) „ 



mm 1 6 




(R) - (b°y K-3 — r/i^) 

MMMl 5 ;6^^<7)^^i^ 5 5 7mg (3. 5 5 mm o 1 ) (DT± h >- 1 6ml 

^mmi^. ^m:^ vyj-^i. s o g ^^^jdl/co 2 o^r^;(jp!iaii^jfcb. 



mt^m 2 6 2 m g (61%) ^m-n^m-mmt x^xntzo 

'H NMR (2 0 0 MHz, C D C 1 3) 6 8. 5 4 (m, 2 H) , 7. 5 2 
(m, IH) , 7. 24 (m, 1 H) , 3. 86 (dd, 1 H, J=4. 0, 2 

. 5 Hz) , 3. 1 7 (dd, 1 H, J = 5. 4, 4. 0 Hz) , 2. 80 
(dd, IH, J = 5. 4, 2. 5 Hz)o 

mmm i 7 




<i^m^ 9-512275 



(R) -N- [2- [4- (T ^ y 37 31^/1^) m^/l^] - 2 - h Kp 2 - 

(h°y F-3 

y 7:i:^^^/VT5 7 7mg (2. 4 4mmol) coy^^^y— /H 
Om 1 "t"^?^}::, ^Jg^J 1 6;?»^b(^^^i^3 0 Om g (2. 4 8 mm o 1 ) cDy 

^y— /n 5m 1 4'^?^^^:?)Pbfco m.'^m^i emr^mmmmi^. m^Mui^ 

/c. y ^y-/i-^i^ffiT(3:|^*b, (^>V^y/^, 6 

~8%y^y-y^, 1 %T^^:=^T-:^<l^y5^W'>') {dj; <9WMUT^ts<b'a'#i 
1 0 1 m g (16%) t 2 7 9 m g mm^^^^n^^ u-^h^^ 

mmt^^5 4ing (9%) ^&#.;6^;e)^oyc:|l#:i LT#^Co 

'H NMR (5 0 0 MHz, CD3OD) 68. 52 (d, 1 H, J = l. 8 

Hz), 8. 43 (dd, IH, J = 4. 8, 1. 4 Hz), 7. 81 (m 
, IH), 7. 40 (m, IH), 6. 95 (d, 2H, J=-8. 3 Hz), 
6. 67 (d, 2H, J = 8. 3 Hz), 4. 81 (m, IH), 2. 90~ 
2. 6 5 (m, 6 H) o 



mm 1 8 




(R) -N- [2- [4- (r ^ y :7 31^71^) - 2-t: Kp=¥->- 2- 

v?-^3 -:/5^/^v?;^7— /if^.— h 3 8 6mg (1. 7 7mmo 1 ) COTHF 3 



(84) 



!|$^^9 - 5 1 2 2 7 5 



. 5m.l ^m^^'t. 7 :fy^h(^^f^Si^4 5 emg (1. 7 7 mm o 1 ) (7) 

THF3. 6ml^:^^V—X-0°ClzniMi^tih<DK^mWT. — 

^^T-ig-fb^^^l^^) (Clj; <9m^Lr^fBjb'a-i^5 4 9mg (8 7%) ^gfe 

'H NMR (5 0 0 MHz, CD3OD, m^M^P^iDm^^) 8 8. 4 5 (m 

, 2H) , 7. 83 (d, 0. 6H, J = 7. 4 Hz) , 7. 78 (d, 0. 
4H, J = 6. 9 Hz), 7. 41 (m, IH), 6. 94 (d, 0. 8H, 

J = 8. 0 Hz) , 6. 89 (d, 1. 2H, J = 7. 8 Hz) , 6. 66 

(d, 2H, J = 7. 3 Hz), 4. 89 (m, IH), 3. 41~3. 21 

(m, 4H) , 2. 6 7 

(m, 2H) , 1. 3 9 (s, 5. 4 H) , 1. 3 6 (s, 3. 6 H) « 

mmm i 8 t^^ott s y ^^Si^os'jt^-^fifefe^^ife^ii 19-23 (;iiE®-r 



2 - ^ n n - 5 -T±^/l^h°]) i^l^V 8 4m g (DTUY 10ml ^^W.^. i> 
:/tf^yVWt:':y/U^ (DBBA) 1. 4 4 g OTH F 1 0 m 1 cfJ^^^tZl;^^^ — 

u^^x^xmrnx^f^, %hfhfz.mm^5 o--b b°cxi 2mmWi\.. m^^h 

tCDBBAO. 7 2g^^^PL:^Co 5 0 ~ 5 5 °C-e 2 . 5 H^WiU-btfti^ bfctt. 
DBBAO. 3 6 g ^^;l]PLfCo ^^4^^ 2 B#rH^«^^ -frcDBt^.-e— ^5>^N 



1 9 




(85) 1 2 

->>>^T'^j^L. mmi^f^o y^^^^^-^ (^>V:fJ^ju, 15 

mm x^xmmt^m o . s e g (73%) ^ e 

NMR (4 0 0 MHz, C D C 1 3) 6 8. 9 6 (d, 1 H, J = 2. 6 
Hz) , 8. 21 (dd, 1 H, J = 2. 5, 8. 3 Hz) , 7. 46 (d 
, IH, J = 8. 4 Hz), 4. 37 (s, 2H)<, NMRfi, ^rtJ^C-T-S 2 - 
:/n^^Jg#:<7)#?i>b^bfCo '^•^4', ~4 : l^l'^^^S^fflV^fc„ 

^jfeffll 2 0 




(R) - g 3 - (6 P P v?;^) ^jyy— /l^ 

( — ) — D I P — C 1 CD6 0 2mg (1. 88mmol) (DTHFO. 5 m 1 
tf^V-i^tCl, -2 5°C-I:\ ^Sfefil 1 9^^b(7)<>- h>'2 0 Omgc^THF 1 . 5ml 



7 7 — {-y^)tl 1 5 %*D J: t>' 2 5 %g^®?cn^/i//^dri^ >-) i »9 I^M 

L.Xmmit^<^ 1 7 0 m g (84%) ^#fCo 

'H NMR (4 0 0 MHz, C D C 1 3) 6 8. 3 8 (d, 1 H) , 7. 70 
(dd, IH), 7. 32 (d, IH), 4. 97 (m, IH), 3. 61 (d 
d, IH) , 3. 50 (dd, 1 H) , 2. 85 (d, 1 H) , 

mmm 2 1 




4t^¥9 - 5 1 2 2 7 5 



(R) - (2-^nnb:°]; 

MMi^]2 0 ^ "^T ^V=i—jV 1 0 OmgOl : 1 THF : 7^(D 2ra 1 ^ 

mm^. 5 NTk^^k-:'- h y '^i^sTk^?^ i m i ^mm m^m^ i o ^^mmw 

^'^-W ^7AT'^j^b. MUT^IE'fb'a-^g 8mg (93%) -^rtb^^ 

^ (;imM-r 6 r i < -feffl u:^- o 

'H NMR (4 0 0 MHz, CDCI3) 68. 34 (d, IH), 7. 48 
(dd, IH), 7. 29 (d, IH), 3. 86 (dd, IH), 3. 18 ( 
dd, IH), 2. 78 (dd, IH)^ 

Mmm 2 2 




(R) -N- [2- [4- (c:^ b P 731^/1^) -2-bKP^'>-2- 

(2 P P t°y K- 5 -^/l^) Ji^/l^;^7W-^$ 1, 1 ^/l^zn^yi^ 

•H NMR (4 0 0 MHz, CDCI3) 68. 32 (d, IH, J = l. 3 

Hz) , 8. 13 (d, 2H, J = 8. 6 Hz) , 7. 66 (br m, 1 

H) , 7. 30 (d, 2H, J = 8. 1 Hz) , 7. 27 (br m, 1 H) 



#^^9 - 5 1 2 2 7 5 



, 4. 94 (b r m) , 3. 38 (br m, 4 H) , 2. 84 (br m, 
2H) , 1 . 4 0 (s, 9H) „ 

mMM 2 3 



(R) -N- [2- [4- (T ^ J ^ z^^M J^^yl^] - 2 - h Kp 2 - 

Ilifef3'!j2 2}ei^t)(D^ h P-fb-^ii^S Om g (0. 1 9 mm o 1 ) cD:3^^y— y^2 
m 1 t^^^li^lc:. 5 NTK^'fb-:'- M; l^i^TK^^^O. 11 4ml (0. 5 7 mm o 1 
) ioXUv^—^y^/\^2 Omg^is^nb/Co Klt^m-^^^ 4 5 p s i OtR^S 

[p| C^iB^k-a-^ 4 0 m g (59%) <^#7to 



4- (3 2 i ^^y^^ly- 1 <;V) >^3i::n/l^;^/1^4^-yl^>> p ^ 

^drv^/l^a— >^ K (5 Ommo 1 , 7. 38ml) 2 - T 5: / Ti? h 

Ki/p<5^/^Tir^— (1 0 0mm o 1 , 11ml) id^Xjmk^ V ^ ( 
SOmmol, 6. 9g) (7)DMF (lOml) f 0 t:T^^;?]P b^c. 1 

6 0#FHm#b-r;5^^, l^^^^/l/ (2 0 0ml) -C#|Rb. -fe^-r h^TiJ^^^il 
bT^?^^?gi®UfCe r^JETt-Mb-C;ei>?>, ;(7^Ai^a-^hi:^~^7^— mm 




ife^il 2 4 




(88) 
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i? ^ —/U ( 7 . 3 9 

g , 7 8 %) ^AttfefSt^i^ t UT#^Co 

T5: ^ (3 8. 6mmo 1 , 7. 3 g) (D^it^^^l^l^ (1 0 Om 1 ) 
IZ., 0°CX\ 4- (i^ n n^/lx-^^^/l/) ^ ^^^/W V iXT^-— h (3 8. 6 mm 

oi, 8. 4g) ^»LfCo S^£:;Jm-^4^^^P^^=e^r^;65?f^^$tLS^-C2 0 5> 

mmWl^. 1:1*: h U Z^Jl-^rimm (-^t+lOOml) ^mMl^tc. 1 60f 

ri\mv<mwv. s^^gtb, wM^g^^^^^^ (soomi) t-«l. 

?PfiJ^®?■:^ h y (4X5 0ml) , y'9^>' (50ml) -C^V^, ^ffi^K 

mw: 3^^^>'y imm^i^/^) {^x^mmt-^^^^n^'^^m (s. sg, 

6 7 %) t bT#fCo 



(R) -N- [4- [2- [ [2-b: Kp^->-2- V Z^:^- 3 -4 M =^ 
5^/1^] Tg;/] J^^/^] •7=cz=./U^ -4- (^=3rv^/I^Tg: y /l^T^ y) 

^ife^d 1 8 CO^fife^ 3 0 2 m g (0. 8 4 5 mm o 1 ) *d J; tJ«fc:° D v^i-- 1 
3 7ml (1. 6 9iiim.o I) (Omty^^l^^^ 1 Oral ^l^mi'^. MMm3:^^h 
0)4- i^^-y/l-T ^ y ^/l^7i^=-/\^T ^ y) ^/v^./U'^^^/U-i^ n ^-Y K2 9 

6mg (0. 9 2 8mmoi) ^mMi.fc, RitM^ 1 2mmmw\^. m^wu 

— yv, 0. 5%T>^=-T-mtyi^\^>') {^J: «9MbTBOC-'(^fi^fE'fl: 



2 5 




(89) 



<Wm:W-9 - 5 1 2 



4 6 8 m g (87%) ^#fCo 
BOC-i^^^fH'fb'n''l^4 6 8 m g (0. 7 3 1 mm o 1 ) (Dl^it ?^ ^ ^ 5 

14^:9-^1^* b^Co 1 0 % p< iJ' y —/V/ h/i^^ i^x- 2 [Hi. y ^ / — /i^-T: 2 

[fij^^^-tir. m^m.i±r\^m.m\^xmmit^m5 2 img, 03%) ^^(7)by 

"H NMR (4 0 0 MHz, CD3OD) 6 8. 8 8 (s, 

1 H) , 8. 79 (d, 1 H, J=-5. 5 Hz) , 8. 53 (d, 1 H, J = 

8. 2 Hz), 7. 99 (m, IH), 7. 59 (dd, 2H, J = 6. 9, 

1. 9Hz) , 7. 43 (dd, 2 H, J = 6. 9, 1. 9Hz) , 7. 15 ( 
dd, 2H, J = 8. 6, 2. IHz) , 7. 08 (dd, 2 H, J = 8. 6, 

2. IHz), 5. 23 (m, IH), 3. 40~3. 10 (m, 6H), 2. 
9 4 (m, 2H) , 1. 4 9 (m, 2 H) , 1. 3 2 (m, 6 H) , 0. 9 0 ( 
m, 2H) o 



(N) - [4- [2- [ (:7 3i^/i^p< h^->:tiy^:^^M T^/l J^^/^] :7 3i 



/<^iy^y {-7^ y-y^— (F i s h e r) b COg^C'j'H^I^ 

ffil^O 6 11 0 0 3 



Mm 2 6 





A 1 , 1 9 9 4) *3j;t>'4 - V 



(90) 9-512 

'H NMR (4 0 0 MHz, CD3OD) 6 'H NMR (4 0 0 MHz 
, CDCI3) 67. 81 (d, 2H, J = 8. 7 Hz), 7. 69 (d, 2 
H, J = 8. 7 Hz), 7. 32 (m, 5H), 7. 06 (d, 2H, J=8 
. 4 Hz) , 6. 96 (d, 2H, J = 8. 4 Hz) , 6. 75 (s, IH 
), 5. 06 (s, 2H), 4. 71 (t, br, IH), 3. 38 (q, 2H 
, J--6. 9Hz), 2. 74 (t, 2H, J=-7. 0 Hz)^ 



mm 2 7 




(N) - [4- [2- [ (:7j,-/i^7( h=3r'>;^7l^#^/l^) r^y] J^f^/l^] 7 
^yl^] y;j-drv^ K7<^/1^) ^^^if :^;^yl^^^T ^ K 

^W!J2 6;?l^P>CD^ h!;/l-(2. 71g, 6. 2 3 mm o 1 ) . MtK^^i^ 
yU- (6 5m 1 ) . |^i^#K2C03 (5. 17g, 3 7. 4 mm o 1 ) *D<J;0?t: K 
Pdrix/^r 5 >'i^^j^ (2. 17g, 3 1. 2 mm o I) (Df^^S^^ 6 mr^mm, 

X- 3 iHi?5feo w^ta ^mi^Tii^mm i^xmrnt-^!^ 2 . 8 7 g 08%) ^ e 

•H NMR (4 0 0 MHz, CD3OD) 67. 71 (s, 4 H) , 7. 31 

(m, 5H), 7. 04 (d, 2H, J = 8. 4 Hz), 6. 99 (d, 2H 
, J = 8. 4 Hz), 5. 02 (s, 2H), 3. 25 (t, 2H, J = 6. 
8 Hz),2. 67(t, 2H, J = 6. 7 Hz)o 



mm 2 8 



H^^W- 9-512275 



CbzNH 




NH 
SO2 



(N) - [4- [2- [ (y :xL=:.jl-?i har-->:^/l^/jf^/l^) T^y1 7 31 

-/Ix] -4- [5- (3 - v-^ fcVl^) - [1, 2. 4] 



mMM2 7 ■^^^(Dit^m (0 . 4 6 8 g, 1. 0 Ommo 1 ) cD^Mh°y v^:/ 
(5. 0ml) 'Pmmz.^ 4-^^ n^ly^/Uy'i^]) /U^ x:t^4 y:^ (0. 175 
g, 1. OOmmol) ^mMl^t:^o U^m^ ^ ■ ^m^MUX^tZo t°yv^>'^ 

^:y^mm=^^/^) (Cli; tJi^^UT^lE'fb'^i^O. 15 2g (26%) 

'H NMR (4 0 0 MHz, CDCI3) 68. 12 (d, 2H, J = 8. 7 
Hz), 7. 81 (d, 2H, J = 8. 7 Hz), 7. 31 (m, 5H), 
7. 03 (d, 2H, J = 8. 1 Hz) , 6. 97 (d, 2 H, J = 8. 4 
Hz), 6. 67 (s, IH), 5. 05 (s, 2H), 4. 70 (t, br, 
1 H) , 3. 37 (q, 2H, J = 6. 5Hz) , 2. 91 (t, 2 H, J = 7 
. 6 Hz) , 2. 72 (t, 2H, J = 7. 0 Hz) , 1. 90~1. 70 
(m, 5H) , 1. 6 5~1. 30 (m, 6 H) , 1. 06 (m, 2 H) <> 




mm 2 9 




#^^9-5 12 2 7 5 



N- [4- ( 2 -T ^ y :7j:^/V] -4- [5- (3 

:rp bVi^) - ri. 2. 4] -;j-^-^v?ry'— /i^- 3 -^/i^] ^^-if ^>^yi^7j^^ 

K 

8:^^ib(DC bzT^>^(0. 145g, 0. 24 6 mm o 1 ) , iM^ 
Ut^T^mit^^^iy^J^ (0. 0 2g) :f3XU7i(.mm (5. OmO cD^S'g'#!^2 

mx^xmmit^mo. ossg (52%) 

•H NMR (4 00 MHz, CD3OD) 6 8. 11 ( d , 2H, J = 8. 6 
Hz) , 7. 87 (d, 2H, J = 8. 5 Hz) , 7. 06 (d, 2H, J 
= 8. 6 Hz), 7. 02 (d, 2H, J = 8. 7 Hz), 2. 97 (t, 
2H, J = 7. 5 Hz), 2. 84 (t, 2H, J = 6. 9 Hz), 2. 6 
7 (t, 2H, J = 7. 5 Hz), 1. 90~1. 75 (m, 5H), 1. 7 
0 ~ 1 . 4 0 (m, 6 H) , 1 . 12 (m, 2 H) „ 



■mm 3 0 




9-512275 



(R) -N- [4- [2- [ [2-b Kp^->-2- (fc'U v^^- 3 --Y/V-) 

^/i^] T^y] J^^yi^] 37 3,-/1^] -4— [5- (3 -jy^ p^:x^/i^:/P bVi-^ 
) - [1. 2. 4] -;^^f-ixTy^"yi^- 3 — ^;^/i^^>-T ^ K 

IIJfe^^j2 9 ;?|^P5<DT 5: ^ (0. 0 5 3 g, 0. 1 1 7 mm o 1 ) O^^^^ / 
— /l^ (3 0. 0ml) ^ifef^ill 6^^^(593-fc°y v^:/^7}f=3f-v^K (0 

. 0 2 1 g, 0. 17 5mmo 1) ^?3sJ!J0Lfc„ # ^i^fc^^S^— BfejS»^ bfcio 

/l^) '9*tMbT^|S'fb'a"^0. 01 g (15%) : 

'H NMR (4 00 MHz, CD3OD) 6 8. 5 2 (d, 1 H, J = l. 9 

Hz) , 8. 42 (dd, 1 H, J = l. 5, 4. 8 Hz) , 8. 13 (d 
, 2H, J = 8. 6 Hz) , 7. 85 (m, 3 H) , 7. 40 (dd, 1 H, 
J = 4. 8, 7. 8 Hz), 7. 10 (d, IH, J = 8. 6 Hz), 7. 
30 (d, 2H, J = 8. 6 Hz) , 4. 81 (dd, 1 H, J=4. 9, 8 
. 1 Hz) , 2. 96 (t, 2H, J = 7. 5 Hz) , 2. 93~2. 70 
(m, 6H) , 1. 9 0~1. 72 (m, 5 H) , 1. 68~2. 48 (m, 4 
H) , 1 . 4 2 (m, 2 H) , 1 . 11 (m, 2 H) » 

mmm 3 1 




It^Jp 9-512275 



(R) -N- [4- [2- [ [2-fc Kp^-->-2- (fc:°yv^>--3 — <M J- 







4- [4- ( 1 - bl KndrV- 1 




5-7<^yi-- [1, 2 


. 3] -hyry— — f/i-] -<>-if 




K i3j;t/ (R) -N 


- [4- [2- [ [2- t: Kndr-ix- 2- 


3 




y] ^^/w] :7 3iri/P] -4- [4- (1 


- (R, S) - 




- 5 - ^ ^f-jv- [ 1 , 2 , 3 ] - h y T 



(R) -N- [4- [2- [ [2-t Kt3^iy- 2- (t°y v?>^- 3 -^/l^) 

T5:y] 31^/1^] -4- (4 -y 5 

^yl^- [1, 2, 3] - hVT-/-'/\^- 2-4 M ^^if ^>^/^^^T 5 K 

4~1 9 (;itElll§$fbfc#|llM(;iti^oTM) l 8 OmgCD^^THF 2ml 
^^m^s T/I/=f':/#iaMT^ 0°C-C\ 2. OVi.=^~T-/\^^n-^^iy/V-^'^^^-^ 

-C9 : 1 (v/v) v^i^nny iJ'^' : y iJ^y— yl--e^g|-r?,^^iJ7n-^ h^'^^ 

'9z:oCQ/-^>- KA (20mg) *5j;t/B (60mg) ^^fz.. 
A(D'H NMR (5 0 0 MHz, CD3OD) :68. 5 1 (d, 1 H, J = 
2 Hz), 8. 41 (dd, 1 H, J = l. 5, 5 Hz), 8. 01 (dd 



(95) 
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, 2H, J = 2. 5, 6. 5 Hz), 7. 81 (m, IH), 7. 78 (dd 
, 2H, J = 2. 0, 9. 0 Hz), 7. 37 (m, IH), 7. 07;7, 
02 (ABq, 4H, Jab = 8. 5 Hz), 4. 86 (s, CD3OH) , 
4. 79 (dd, 1 H, J = 7. 5, 8 Hz) , 2. 9~2. 7 (m, 6 H) 
, 2. 44 (s, 3H), 1. 85 (m, 4H), 1. 40~1. 15 (m, 1 
6H), 0. 83 (t, 6H, J-7 Hz), ^.thi^iy^^iy/ly^ 3 T /l^=i — 
/W^»<^:^bTV^5o h/l^; W6 7 7, MMe 7 7o 

BCO'H NMR (5 0 0 MH z , CD3OD) :68. 51 (d, IH, J = 
2 Hz), 8. 41 (dd, IH, J = l. 5, 5 Hz), 8. 03 (d, 
2H, J = 9 Hz), 

7. 78 (d, 2H, J 9 Hz) , 7. 37 (dd, 1 H, J = 4. 8, 7 
. 7 Hz), 7. 07;7. 02 (ABq, 4H, Jab = 8 Hz), 4. 
86 (s, CD3OH) , 4. 80 (m, 2 H) , 2. 9-2. 7 (m, 6 H) 
, 2. 3 8 (s, 3H) , 1. 8 7 (m, 2 H) , 1. 4 4 (m, 1 H) , 1. 
4~1. 2 (m, 7H), 0. 87 (t, 3H, J = 7 Hz), mf*^/^ 
^Vy^ft)!)P#I^:^brv^-5c h/i^ ; i^^^5 9 1 (^df->/p>^ h Xtco 

VN-C) , »IJ5 9 3 (^drv'y^Tyl/:^— r^m^ h y 

mmmi 4-3 1 {:i«l8Sb7t^)iH{;iti^o-r. ^2(i^(f S'ft-a-i^^MMbTho 




1#^^9 - 5 1 2 2 7 5 





R 


MtR^ny:: " H NMR (CD, OD) f^-i' 


3 2 




7. 64 (d. 2H, J = 8. 0 Hz), 7. 33 
(d, 2H. J=8. 0 Hz). 4. 80 (m. 1 

H) , 2. 95~2. 70 (m. 7 H) , 1. 22 
(d, 6H. J =6. 7 Hz) 


33 


4-3 - \^ysi—jv. 


7. 84 (d. 2H, J=8. 6 Hz). 7. 47 
(d. 2H, J=8. 6 Hz), 5. 19 (d d. 
IH. J = 10 1, 3 0 Hz). 3 4 0 — 
3. 2 0 Cm. 4H). 2. 9 6 (m. 2 H) 


3 4 


2-^y"3^7l^ 


8. 2 8 (s, IH) . 7. 9 4 (m. 3 H) . 
7. 72 (dd. IH. J=8. 7. 1. 9Hz). 
7. 6 0 (m, 2H) 


35 




9. 01 (d. IH. J = 2. 3 Hz). 8. 76 
(d. IH, 1. 8 Hz) , 8. 08 (d. IH. 
J = 8. 7 H z) , 8. 0 4 Cd, 1 H. J = 
8. 0 Hz). 7. 93 (m. IH). 7. 73 
(m. IH) 


36 


4 [ (N-'^+v'/k N- 


5. 1 2 (d. IH. J = 8. 7Hz) . 3. 40 
~3. 1 0 (m. 6H) . 2. 9 9 (s, 3H) . 
2. 9 5 (m, 2H) . 1. 5 6 (m, 2 H) . 
1. 3 1 (m. 6 H) . 0. 8 8 (m. 3 H) 


3 7 


4- (3-'\+'>;U-2- 


5. 1 5 (m. IH) . 3. 8 5 (m. 2H) . 
3. 5 3 (m. 2H). 3. 4 0~3. 15 (6H) 
2. 9 4 (m. 2H) . 1. 5 5 (m. 2 H) . 
1. 3 2 (m. 6H) . 0. 8 9 (m. 3 H) 



(97) 
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3 8 


4- [ Cl-^^V^^f- 
)V) -T 5 y ] '7i^;l', 


2. 3 5 (t r. 2H, J = 7. 5 Hz) , 
1. 6 5 (Efii^ 2H, J=7. 1 Hz), 
i ■ 0 i!S vm, K) nj , u. oaZ ^ir, on, 
J = 6, 8 Hz) 


3 9 


4- [ (l-5i- + V-4- 


7. 3 4~7. 2 5 (m. 4H) . 7. 1 5~ 

J =7. 7 Hz) , 2. 3 6 (t r, 2 H, 
J =7. 4 Hz) . 1. 9 6 (m. 2 H) 


4 0 


4 - [ (:?'P#+v';^;bi}? 

— >L") — Ti^n ~7 — 


4. 0 7 (t r. 2H. J = 6. 6 Hz) . 
1 fi 7 f ^SIS 5>H T=7 n Hy^k 

0. 9 6 8 (t r. 3H, J = 7. 4 Hz) 


4 1 


4- [ [ [ (7;u-2-^ 

- — yi>j / y J y ^ — /i^t 


7. 4 0 (d. IH. J = 0. 9 Hz). 
6. 32 (dd. IH. J = 2. 9. 1. 8 

ri Z J D. ^0 k,Cl, lo, J— ^5, y ri Z ) f 

4. 34 (s. 2H) 


4 2 


4- [ [ [ (2-^:c.=.;l. 


7. 38~7. 02 (m, 9 H) , 3. 50 — 
3. 1 5 (m, 6H). 2. 8 0 Cm. 2 H) 


4 3 


4- [ C C (2— OK- 
7U- 3 - ^ /l/x^>»l/) T J 


7. 5 8-7. 53 (m. 3H). 7. 42- 
7. 3 0 (m, 4H), 7. 0 8-6. 9 4 (m, 

/rij, 0. 4o vtr, isri, J— b. yHz;, 

2. 94 (t r, 2H. J = 6. 8Hz) 


4 4 


4 - [ [ (^r^^f^^br? 


2. 9 4 (m, 2H) . 1. 5 1 (t r, 2 H, 
J = 6. 8 Hz) . 1. 3 0 Cm. 1 OH) . 
0. 8 8 4 (t r. 3H. J =6. 9 Hz) 


4 5 


1- [ ('N+i/^'WT? y) 


7. 83 (d, 2H, J=9. 2 Hz). 7. 48 
(m, 2H). 3. 92 (t. 2H, J=8. 8 

Hz). 3. 1-3. 2 {--DHjmmixi.^^t. 

4H) . 1. 5 4 (m. 2H) . 1. 3 0 (m. 6 
H) . 0. 9 0 (t. 3H, J =6. 8Hz) 



(98) 
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4 6 



1- [ (:tir^)\yT\ J') 



7. 83 (d. 2H. J = 9. 2 Hz). 7. 48 
(m, 2H) . 3. 9 2 (t, 2H, J = 8. 8 
Hz). 3. 1-3. 2 (-o;&<S^Lt:v>5 t. 
4 H) , 1. 6 3 (m. 2 H) . 1 . 3 0 (m. 10 
H) , 0, 8 9 (t. 3H, J = 6. 9H z) 



4 7 



1 - [ (N-jf^^yiz-N- 

>w] - -<> K > - 5 - 



2H) 
, 3. 



6. 
8 9 



7. 5 3 (m, 

8. 3 Hz) 

Hz) . 3. 2 6 (t, 2H. 
3.0 4 (t. 2H. J = 8. 

(s. 3H) . 

(m, 1 0 H) 



9 0 (d. IH. J = 
(t, 2H, J=8. 4 
J = 7. 6Hz) . 
4H z) , 2. 9 1 
1. 6 0 (m. 2H) , 1. 2 7 
0. 87 (t. 3H. J=6. 8) 



4 8 



1- (1 -:t4-vy:=.>»b) 
>K') >-5-^Jl 



7. 4 9 (m. 
9. 1) . 4. 
3. 07 (t. 
(t, 2H, J = 7. 5) 
1. 3 0 (m, 1 OH) . 
J-6. 8) 



J = 



2H) , 8- 0 9 (d. IH, 
0 4 (t, 2H. J = 8. 5) . 
2H. J = 8. 5) . 2. 4 1 
, 1. 6 2 (m, 2H) 
0. 8 8 (t. 3H. 



4 9 



1 - (4 -^^>'^f■Ty- 
^^-2--^'-'^) -<> K'J > 



7, 
7. 



8 7 
5 8 



(d. IH, 
(IH. dd. 



J =8. 
J =2. 



6 
0. 



Hz) . 
8. 6Hz) 



7. 52 (d. IH. J =2. 0 Hz) . 6. 4 
(s. IH) , 4. 0 8 (t. 2H. J =8. 7 
Hz) . 3. 2 5 (t. 2H. J = 8. 7 Hz) 
2.3 0 (s. 3H) 



8 



5 0 



1 - (4 -^^^A^'f'T'J' 
-A'-2-^>\d ^> K'J 
>- 5 --f ;U 



7. 

7. 

7 

6. 

8. 



Hz) 
1. 6 
H) . 



97 (d. IH. J 
5 7 (IH, dd. 
5 3 (d. 1 H, 
49 (s. IH) 
Hz) 
, 2. 6 
8 (m, 
0. 8 8 



8 



3. 2 
2 (t. 
2H) 



= 8. 6 Hz) . 
J = 2. 0. 8. 6Hz) , 
J = 2. 0 Hz). 
4. 06 (t. 2H. J = 
4 (t. 2H, J = 8. 8 
2H. J = 7. 
1. 2-1. 4 



Ct. 3H. J = 7. 0 



J = 8. 
5Hz) 
(m. 1 
Hz) 



0 



5 1 1 - (4 5 



7. 87 (d, IH, J-8. 
7. 5 4 (IH. d d. J -2. 
7. 5 0 (d. IH. J = 2. 0 
(t. 2H, J=8. 7 Hz) 
2H. J =8. 7 Hz) . 2. 



J = 7. 
1.2 0 



7 Hz) 
(t. 3H. 



2.2 6 
J = 7. 7 



5 Hz). 
0. 8. 5 Hz) 

Hz), 4. 0 2 
. 3. 20 (t, 
5 6 (q. 2H. 
(s. 3H) , 

Hz) 
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ll^mW- 9-5 1 2 2 7 5 



5 2 



4- (3->t-^^;l'-2- 



4. 7 8 (m, 
3. 5 2 (m, 
8Hz) . 1. 
1. 35-1. 
2H, 8 Hz) 



IH) . 3. 8 3 (m, 2H) , 
2H) , 3. 2 4 (t, 2H. 
6 0-1. 5 1 (m. 2 H) . 

2 5 (m. 1 OH) . 0. 8 8 (t. 



5 3 



4- [3- (4. 4. 4- 
h i; :7;i/:^n -2 



3. 8 6 (m. 2H) . 3. 5 4 (m. 2 H) , 
3. 4 0~3. 2 0 (m. 6 H) , 2. 19 (m. 
2H). 1. 8 2 (Smm. J =7. 9 Hz. 
2H) 



54 



4- [3- (3--7x~;l' 
T^atfyU) -2--r 5 



7. 2 0 (ra, 4 H) . 7. 1 0 (m, 1 H) . 
5. 1 5 (dd, IH, 9. 6, 4Hz) , 
3. 7 5 (m. 2 H) . 3. 4 6 (m. 2 H) . 
3. 36-3. 20 (m, 6 H) . 2. 95- 
2. 9 1 (m. 2H), 2. 6 5 (t, 2 H. 8 
Hz) , 1. 9 0 (q u, 2H, 8H z) 



5 5 



5 6 



5 7 



5 8 



4- [3- (4. A, 5, 
5. b-'^y^'P fVHru^ 
-2-^ l^V^) 



3. 8 7 (m, 2 H) . 3. 5 6 (m. 2 H) . 
3. 4 0-3. 2 0 (m. 6 H) , 2. 14 (m, 
2H). 1. 8 6 (Mmm, J =7. 8 Hz, 
2H) 



4- [3- (2-->^'a'\ 

"7 JL — )]^, 



3. 8 2 (m, 
2. 87-2. 
1. 6 3 (m. 
H, J = 7. 2 
(m, 4H) , 



2H) . 3. 5 0 (m, 2H) , 
7 0 (m. 6H) . 1. 7 8- 
5H) . 1. 4 1 (ESi^. 2 
Hz) , 1. 3 0-1. 1 8 
, 0. 9 4 9 (m. 2H) 



4- [3- [3- (4-^' 
o a 7 i ^^b) •T'o f;U] 

1 — rvu] :7x.:^yu 



7. 1 9 (s. 4H) , 4. 7 9 (m, IH) . 

3. 7 4 (m. 2H) , 3. 4 7 (m. 2 H) . 

3. 3 0 (m. 2H) . 2. 6 3 (t. 2H. 

7. 6Hz) . 1. 91-1. 83 (m, 2 H) 



4- i^-^y=f-)V-2- 



3. 8 2 (m. 2H) . 
2. 9 4 (m. 2H) . 
H, J = 7. 4 Hz) 
(ra. 4H) . 0. 9 1 
7. IHz) 



5 
5 

1. 

(t 



(m. 2H) . 

9-1, 28 
. 3 H. J = 



(100) 



^mW- 9-512275 



5 9 


4- [3- C3-iyira^ 
>^;l/-/p h';U) -2--f 
I ^^/*) 'J y >-!--( 


3. 8 1 (m. 2H) , 3. 5 1 (m, 2H) , 
3. 2 3 (t. J =7. 3 Hz, 2H) . 
1. 7 8 (m. 3H). 1. 5 7 (m. 6 H) . 
1 3 3 (m. 2H). 1 17 (m. 2 H) 


6 0 


4- C3- (2->'^D-!l 


3. 8 3 (m. 2H). 3. 5 3 (m. 2H). 
2. 9 4 (m. 2H) . 1. 8 1 (m. 4 H) . 
1. 6 5-1. 5 3 (m. 5H) . 1. 16 


6 1 


4- [3- (3- >:5'D's 
s V u y > — 1 — w 


3. 8 3 (m. 2H) . 3. 5 1 (m. 2 H) . 
3. 2 2 (t. J = 7. 3 Hz. 2H) . 
1 7 1 Cm B 1 S fi Cm 9 H") 
1. 2 0 (m, 6H) . 0. 8 8 (m. 2 H) 


6 2 


4- [3- (2, 2-v?p< 

T7 X — 71/ 


3. 8 2 (m, 2H) , 3. 6 0 (m, 2 H) , 
3. 0 3 (s. 2H) . 1. 2 8 (m. 6 H) . 
0. 9 3 (m. 3H) . 0. 9 1 (s. 6 H) 


6 3 


4- (3-^+>>'b-2- 


6. 93 (d. IH. 4Hz), 6. 70 (d. 1 
H, 4Hz) . 4. 7 9 (m, 1 H) . 3. 64 
(t. 2H, 8Hz) , 1, 7 1-1. 6 1 (m. 

0. 9 1-0. 8 6 (m, 3H) 


6 4 


4- [3- (4. 4, 4- 
h iJ:7;l/*ny^;I.) -2 


6. 9 7 (d, IH. 3Hz) , 6. 7 3 (d. 
IH. 3Hz). 3. 73 (t. 2H. 7Hz). 
2. 23-2. 19 (tn. 2H), 1. 98- 


6 5 


4- (3-?r^^>'b-2 - 


6. 9 3 (d. IH. 4Hz) , 6. 6 9 (d, 
IH, 4Hz) . 3. 6 4 (t. 2H. 7Hz) , 
1. 7 0—1. 6 3 (m, 2H) . 1. 3 3- 
1. 2 3 (m. lOH), 0. 9 0-0. 8 5 
(m, 3 H) 


6 6 


4- [3- C3-'>:i'a'< 
>^>>byD t°;l/) -2-^ 

yj.:=.Jl 


6. 93 (d. IH. 3Hz) . 6. 6 9 (d. 
IH, 3Hz) , 3. 63 (t. 2H, 7Hz) 
1. 80-1, 47 (m. 11H).1. 35- 
1. 2 9 (m. 2H) . 1. 13-1. 0 2 (m, 
2H) 



(101) 



!|$^¥9 - 5 12 2 



6 7 


4- (2-*^'f->'U-3- 
;i-+y- [1. 2. 4] - 
ry — 4 — 1 vj/j 


8. 2 5 (s, IH) . 3. 7 9 Ct. 2 H. 7 
Hz), 1. 80~1. 70 Cm. 2H), 

0, 8 6 Cm, 3 H) 


6 8 


4- (4-^+'>>'l/-5- 
y ^ — -yi^ 


3. 9 8 Ct. 2H. J =7. IH z) . 2. 9 
~2. 7 Cm. 6H) . 1. 8 2 Cq. 2 H, J 

— 7Hr"l 1 4~1 97 Cm fi R") 

0. 89 Ct. 3H. J=7Hz) 


6 9 


4- (4 5- 
■r h5"/o>- 1 -'f ;b) 

y j:. — Jv 


3. 9 8 Ct, 2H. J =7. IH z) . 2. 9 
~2. 7 Cm. 6H) . 1. 8 3 Cm. 2 H) . 

3H. J=7Hz) 


7 0 


4- [ (3~'>:5'D'<>^ 
V P ✓ — 1 — 1 /^J y jc 


3. 97 Ct. 2H. J=7. IHz). 2. 9 
~2. 7 Cm, 9H) , 1. 9-1. 7 Cm, 5 
n) , i. D v,m, 1 ti^ , i. 0 vm. i ri; , 
1. 3 7 Cm. 2H) . 1. 0 7 Cm. IH) 


7 1 


4- (2 -'<>'f->'l/;*-+-9- 


7. 48 Cs. IH) . 4. 8 2 Cm. 1 H) . 
2. 9 2-2. 7 0 Cm. 8H). 1. 80 Cm 
2 H) , 1. dy {JTV, 4 H) , U. v c Kjn, 
4H) 


7 2 


4- (2 -^^'^^i/jf^-y- 

— iK 

— JU 


7. 5 2 Cs. IH) , 5. 0 9 (m. 1 H) , 
3. 0 1-2. 8 2 Cm, 8 H) . 1. 7 7 Cm. 

0. 8 7 Cm. 1 H) 


73 


4- [2- (2->'^'D^ 

— D — ^ ''i^j y - — /i^ 


7. 5 2 Cs, IH) , 4. 8 0 Cm, 1 H) , 
2. 9 4-2. 7 0 Cm. 8 H) . 1. 7 9 Cm, 

2H) . 1. 12 Cm. 2H) 


7 4 


4- [ (4-J^f-;i'-5- 

y^;b^Ty->'i^-2--i' 

/u>> / ^ y J y X.- — 71/ 


7. 6 2 Cd. 2H. J=9Hz) , 7. 5 8 
Cd. 2H. J = 9H z) . 2. 5 3 Ca. 2 H. 

J — / . OHZ^, Zo v^s, o nj , 
1. 18 Ct, 3H, J=7. 5Hz) 


7 5 


4 - J C4. 5. 6. 7- 


7. 5 4 Cd. 2H. J =9 H z) . 7. 4 8 
Cd. 2H. J = 9Hz). 2. 54 Cm. 2 H) . 
2. 5 0 Cm. 2H) , 1. 7 5 Cm, 4H) 



(102) 
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7 6 


4- (2 -'^+v/>'U-r \ V 


7.7 5 (s. IH) . 5. 0 4 (m. 1 H) . 
3. 2 9-3. 2 0 (m. 4H) , 2. 9 7- 
2. 9 0 (m. 4H) . 1. 8 2 (m. 2 H) . 
1. 4 0-1. 3 0 (m, 6H) . 0. 9 (m, 

H") 


7 7 


4- (1 -y ^>'I/-2-:^ 


7. 9 2 (s. IH) . 5. 3 0 (m. 1 H) , 
4. 84 (s, 3H) , 3. 4 8-3. 2 5 (m. 
4 H) . 3. 0 5-2. 9 5 (m, 4 H) . 
1 80 2H) 1 50 — 1 26 (m. 
1 OH) . 0. 8 9 (m, 3H) 


7 8 


4 - [l->5^>l'-2- 
( 2 - •> a 'O' f- Jt 


7. 4 1 (s. IH) . 3. 6 4 (s. 3H) . 
2. 9 6 — 2. 68 (m, 8H), 1. 9 0 — 
1 7 9 Cm 9 H) 1 1 6 Cm 2 H) 


7 9 


4 - [1 -y ^>'l^- 2 - 

[2- (4 -:7;^>^a"7 :ii 


7. 4 0 Cs, IH) . 7. 10-6. 9 5 (m. 
4H) . 4. 9 1 Cm. IH) , 3. 3 9 Cs, 


8 0 


4 - (5-^>^>»l'- 
[1. 2, 4J + 

■r^ "V ^ / ^ ilv — Q — ^ 
-7 ax — ;!/ 


2. 96 Ct, 2H, J = 7. 6Hz), 1. 84 
Ct. 2H. J = 7. 4 Hz). 1. 3 9 Cm. 

A T4^ n Q9rt 1=7 1"! 
4nj» u. on, J — 1. L J 


8 1 


4 - [5 - (2">'^'a 
^>^yl/a:.^yU) - [1, 


2. 9 8 Ct, 2H. J = 7. 5 Hz), 

1. 8 4 Cm. 5H) . 1. 7 0 — 1. 5 0 Cm. 

4 H) 1 1 6 Cm 2 H) 


82 


[1. 2, 4] + 
V-- 3 


2. 96Ct. 2H. J=7. 5 Hz). 
1. S4 i^mm 2H, J =7. 4 Hz). 
1 48—1 28 Cm. 6 H) . 0 9 0 Ct. 
3H, J =7. 0 Hz) 


8 3 


4 - CS-^:;^^.*!/- 
[1, 2. 4] + 
v^T V->'U - 3 --r 

■7x— yl/ 


2. 9 6 Ct. 2H. J =7. 5 Hz). 
1. 8 4 OSMm, 2H, J = 7. 0 Hz) . 
1. 4 6-1. 2 6 Cm, 8 H) , 0. 89 Ct, 
3H. J = 6. 9 Hz) 



(103) 



- 5 1 2 2 7 5 



84 4- (5-'^4•^/;^^;^-- 
[l. 2, 4] - hvrv 



3. 
2. 
2H. 
J = 7 
7. 1 
H) . 



11 (t. 2H, J = 7. 3 Hz) 
9 8-2. 8 4 (m, 4H) , 2 
7. 3 Hz) , 1. 6 5 



.3 Hz) . 1. 3 7 (q. 

Hz) , 1. 2 8~1. 2 3 
0. 84 (t, 3H, J=6. 9 Hz) 



, 7 6 
(q. 
2H. 
(m. 



(t. 
2H. 
J = 
4 



8 5 4- C [4- (4-:/Dt° 

- 1, 1 - 'J^=^^J - 
[1. 2, 5] -^Ti^T 

7] ;l/ 



8. 8 4 (s. IH) . 8. 7 5 (d. 1 H. J 
= 5. 0 7 Hz). 8. 4 6 (d, 1 H, J = 
8 Hz). 7. 15*5J:0*7. Q % ; ^tl^ti 
Cd, 2H. J =8 Hz) , 0. 9 2 (t. 3 
H, J =7 Hz) 



8 6 4- [ [4-^+->>>l'/^ 
)\^7iy^ -1. l-'J:^ 
+ V- [1. 2, 5] 
T'JT^/—>i'~ 3 — f ^L'] 



7.15 (d, 2H. J = 8. 
7. 1 2 (d. 2 H. J - 8. 

5. 1 9 (d d. IH, 3. 1 
2.9 3 (m, 2H) . 0. 9 

6. 8Hz) 



5 Hz) . 
5 Hz). 
Hz, 9 Hz) 
0 (t. 3H. 



8 7 4 - [ lA-^-f^JV^i- 

fVr\J:> -1. l-v^Ji- 
4=-y- [1. 2, 5] -i- 



7. 1 
7. 1 
5. 0 
Hz) . 
2H) 



6 (d, 2H. 
1 (d. 2H. 
1 (dd. 
2. 9 2 



J = 8, 
J = 8, 
J = 3. 2 
(m, 2H) 



8 
8 

H z 
1. 



Hz), 
Hz). 
. 9. 9 
6 8 (m, 



88 4- (.l-*Cf'f-)V-2, 



4. 0 9 (s, 2H) . 3. 4 1 (t, 2 H, 
Hz), 1. 6 5-1. 5 6 (m. 2H) . 
1. 3 0 — 1. 2 5 Cm, 1 OH) . 0. 9 1 
0. 8 6 (m, 3H) 



89 4- [3- C3-.:^ho 
>-l — <)V\ y x.—Jl' 



8. 5 5 (t. IH. 1. 9 H z) . 8. 4 7 



Cd, IH, J=2. 0 Hz) 
1 H, J =3. 2 H z) . 8. 
J = 8. 9 H z) . 8. 0 8 
8.5 Hz) . 7. 7 4 (d, 
Hz), 7. 5 6 Ct, IH, 
7.3 3 Cdd. IH. J =4. 

Cdd. 4H. J=6. 6Hz) 
IH, J=2. 1 Hz), 2, 

Cm. 6H) 



, 8. 3 7 Cdd, 
1 4 Cd, 2H, 
C t. 2 H, J = 
3H, J =8. 9 
J =8. OHz) , 
8Hz) , 7. 0^ 
. 4. 7 5 Ct, 
83-2. 89 




it#^¥9 - 5 1 2 2 7 5 





R 




1 H 


NMR (CDa OD) T'-rJ' 


9 0 


4-3 - K'7xJ:i;l/, 


7. 8 4 (d. 


2H. 


J = 8. 6 Hz) . 






7. 45 (d. 


2H. 


J = 8. 5 Hz) 


9 1 




8. 31 (s, 


IH) 


, 7. 9 6~7. 9 0 (m. 






3 H) , 7. 


7 4 (d d. 1 H, J = 1. 8. 






8. 7 Hz) 


. 7. 


6 3 (t, IH) , 7. 5 8 






(t. IH) 






92 




9. 01 (d, 


IH, 


J = 2. 2 Hz) . 






8. 75 (d. 


IH. 


J = 2. 1 Hz) , 






8. 07 (d. 


IH. 


J = 8. 4 Hz) . 






8. 03 (d. 


IH. 


J = 8. 3 Hz) . 






7. 92 (t. 


IH, 


J = 7. 0 Hz) , 






7. 72 (t. 


IH. 


J = 7. 1 Hz) 



Mm 9 3 




(R) -N- [4- [2- r [2-1; Kp=^'>-2- (\i°D i>>'- =^ 
^f-jVl T^y] - 2 -7< 5^/1^:7" P bVl^] y zz.=.;V\ -4- (3 2- 
Hife^lll 6 /?i>b<^t:°y v^^-^^^i/ K ( 1 6 Om g, 1. 3 2mmol)*5j: 



(105) 



ij^^W- 9-512275 



t/J. Biol. Chem. 1981, 256, 1 1 9 4 4 ~ 5 0 (Ct^oTg^M 
bfc4-r5y-a, a -v?p< 5^/1^:7 31 ;^;^/^T ^ (1 . 2g, 7. 3 mm o 

1) (o?^^y~-j\- (8ml) ■f'^r^^jiij^Tf- 1 6BtrHiMi6/c„ n^nrn. K^-^m. 

^m^m^\^. yl^^^-^"^-^ Y^'vy i^yV^^/l^, 95:5 ch^ 
C 1 2 : 1 OroNH^OH/CHsOH) j; 19 ftM bT^^i^ 2 3 m g (0. 0 



0 1) ^m'^imti.xmc. 

fflE^i^fe^ (1 8mg, 0. 0 6 3mmo 1 ) ^CHaC 1 2 (1ml) ioXXf- 
ti°yv?i^ (0. 0 5ml) {zmmi^tio "i^htl?>mW^O°CK}^ii\\^. 4- (3 
-^^i^/v- 2 — r ^ y v^y ^- l --Y/^) n K 

(22mg, 0. 0 6 3mmo 1 ) T'^SbfCo ^Ii'g^#J^0°C-e2 O0#rH^»#b 
. iffei:i:7^:yiX^i:^n-^ hi/^:7^— (>'y;(;>rVl/, 95:5 CH^CU:! 
0%NH4OH/CH3OH) fcl J; 9 *tM bTBffS<^^^^^ (2 1mg, 0. 0 3 
5mmo 1) ^mV^mtl^XmtCo 

'H NMR (CD3OD) 6 8. 5 3 (s, 1 H) , 8. 44 (d, 1 H, J = 
5. 0 Hz), 7. 83 (d, IH, J = 7. 9 Hz), 7. 63 (m, 4 
H) , 7. 40 (dd, 1 H, J = 5. 0, 7. 9) , 6. 98 (m, 4 H) , 
4. 72 (dd, 1 H, J=4. 0, 8. 4) , 3. 80 (m, 2 H) , 3. 4 
9 (m, 2H) , 3. 2 2 (t, 2 H, J = 7. 2) , 2. 7 8 (m, 2 H) , 
2 . 6 2 (m, 2 H) , 1 . 5 5 (m, 2 H) , 1 . 3 1 (m, 6 H) , 1 . 0 

1 (s, 3H) , 0. 9 9 (s, 3H) , 0. 8 9 (m, 3 H) „ 



8 0 mm 



(106) 

m 4 



i|#^¥9 - 5 1 2 2 7 5 






R 


WR^Htz 1 H NMR (CDs OD) f-i^ 


9 4 




7. 8 2 (d. 2 H, J = 8. 6) . 7. 4 2 
(d, 2H. J = 8. 6) 


9 5 


4- [ [ C^^i^jVT^ 


7. 5 5 (d, 2H, J =8. 8) . 7. 4 2 
(d. 2H, J =8. 8) . 3. 11 (t. 2H. 

J = 7. 0) . 1. 49 <m. 2H) . 1. 30 
(m. 6H) , 0. 8 9 (m. 3 H) 



mm 9 6 

^,Si(eu)Me2 




CI 



(R) - 4-T ^ y - a- -3. 5 -v^^ P ^ / 

t — :/^yUv?p< ^/l^v-y /l^iJ' n K ( 1 . 6 7g, 11. lmmol)(^D 
MF (15ml) ^mW.'^. (R) -4-T^y-a- -3, 
5 -^/i^ n n-<:/-€>^^ /—/l^ (2. Ig, 7. 4mmol, v?^^^;^ (J 
u d k i n s ) f3CQi):'J^^^|#|^milO 4 6 0 9 2 4 *d Jit/^ $ ^:/— 

/V(0. 75g, 11. 1 mmo 1 ) CODMF (6ml) ^^Wi^. tR-tK^S^T 

ik^tk (3 0 0ml) {c:a#\ ^^i^^^-x/^-etttBu^co ^mm^mmB. 

m.'tV^) :/^^>'i?j5fev\ (MgSOj 



(107) 



9-512275 



(2. 7 3 g, 9 3%) ^r^fCo 

NMR (4 0 0 MHz, CDCI3) 67. 14 (s, 2H), 4. 67 
(dd, IH, J = 2. 1, 6. 4 Hz), 3. 33 (m, 2H), 0. 87 
(s, 9H), 0. 89 (s, 



(R) -N- [2- [4- (T ^ y :7 31^/1^) Ji^yU] -2- [ (v^^^/I^-l 
, 1 -v^y f^y^j^^/l^->y/l^) - 2- (4-T^y-3, 

IIWU9 e^S^^OO-TBDMS^n^'fb^il^ (2. 7 3g, 6. 8 6 mm o 
1) ^CHaCN (50ml) IZ^MV^ 4 -T ^ / :7 :x.^^^jUT ^ (1. 8 
6g, 13. 72mmol) ^'^APb. ^V^TN, N' - v^-T y 7" n tVl^^i ^/P- 
T5>'(3. 58ml, 20. 6 mm o 1 ) tS^XXl-T h ]) ^ J^B^-V' K ( 1 . 0 
3 g , 6 . 8 6 mm o 1 ) -^WM L/Co 4 8 ^W]\mmk bfc^. M^&M-a-^J^ 

mm^iyV^KX^^xi-^h^^yy-^— (5 0/5 og^^:x^/i//^de 

f-^-) \z.:d^fxmmit^!i^ (2. 3g, 75%) ^#fc„ 

'H NMR (4 0 0 MHz, C D C 1 3) 67. 08 (s, 2H), 6. 94 

(AA' , 2H, J = 8. 4 Hz) , 6. 60 (BB' , 2 H, J 8 . 4 
Hz), 4. 63 (m, IH), 4. 37 (s, 2H), 3. 53 (br s, 
2H), 2. 87~2. 60 (m, 6H), 0. 80 (s, 9H), -0. 03 
(s, 6H) o 



6H) „ 



mm 9 7 




Mm 9 8 




1 2 2 7 5 



mWl^ 7 ■^^^(D^y^) M\:^m (2. 2g, 4. Smmol) (7)THF (2 0 

ml) ^mm<:.. mwT. mu.x-'TV^y'^jvr>'^=^^j>^yj\-:t^^Y (i. 



i/y hi/^:7^— (10/9 0 CH3OH/CH2C 1 2) 

i:i:d^ttT^tSil^'g-!fe (1 . 5 9 g, 9 7%) : 

'H NMR (40 0 MHz, CD3OD) 8 7. 15 (s, 2 H) , 6. 92 

(AA' , 2H, J = 8. 3 Hz) , 6. 60 (BB' , 2 H, J = 8. 3 
Hz) , 4. 5 8 (m, 1 H) , 2. 8 3~2. 6 5 (m, 6 H) „ 

mmm 9 9 




H H 

(R) -N- [4- [2- [ [2-b: Kp=^->-2- (4-Tg:y-3. 5-v^ 




(109) !(^^W-9- 5 1 2 2 7 5 

NMR (4 0 0 MHz, CD3OD) 7. 57 (AA' , 2 H, J = 2. 7 
Hz), 7. 42 (BB', 2H, J = 2. 7 Hz), 7. 16 (s, 2H) 
, 7. 04 (AA' , 2H, J = 2. 0 Hz) , 7. 00 (BB' , 2 H, J 
= 2. 0 Hz), 4. 58 (t, IH, J = 7. 1 Hz), 3. 14 (t, 
1 H, J = 7. 0 Hz) , 2. 8 0 (m, 2 H) , 2. 7 3 (m, 4 H) , 1 
. 4 9 (m, 2H) , 1. 3 2 (m, 6 H) , 0. 9 0 (t, 3 H, J 6 . 7 
H z ) . E S I MS my z 6 2 2 (M) „ 

»^j9 6~9 9iz.mm^thrc^mi^u^x. m5\:imf^^t^m^mmvf:i 

o 




H^miW-S - 5 1 2 2 7 5 



CI 





R 


mUSi^iXtL ' H NMR (CD3 OD) t'-^' 


100 


1- [ (^^'^v'PT ^ 


7. 


82 (d. IH. J =9. 2 Hz) . 






7. 


4 7 (m, 2H) , 3. 9 3 (t. 2H, 




-5 --fib 


J = 


9. 0 H z) . 3. 1 8 (m, 4H) , 






1. 


5 3 (m. 2H) . 1. 3 1 (m, 1 OH) . 






0. 


88 (t, 3H. J = 7. 1 Hz) 


10 1 




7. 


6 8~7. 6 0 (AA* BB' . 4 H) . 






3. 


8 2 (t, 2H, J = 6. 2 Hz), 






3. 


5 2 <t. 2 H. J =6. 2 Hz), 






3. 


30 (t. 2H, J=6. 0 Hz) . 






1. 


5 4 (ni2H) , 1. 3 1 (m. 6 H) . 






0. 


8 9 (t. 3H, J = 6. 0 Hz) 


10 2 


4- (3-*^'^>'I/-2 - 


7. 


6 5~7. 6 0 (AA' BB' . 4 H) . 




^ rJ^VJ i^y >- 1 — r 


3. 


8 2 (t. 2H. J =6. 2 Hz). 






3. 


5 2 (t. 2 H. J =6. 2 Hz). 






3. 


29(t. 2H. J = 6. 0 Hz). 






1. 


5 4. (m, 2H) , 1. 3 0(m, 1 0 H) . 






0. 


87 (t. 3H, J=6. 1 Hz) 




(111) 



9-512275 



(R) -N- [4- [2- [ [2- h KP=^iy- 2- (4 - Kp de-yx^ ji^ylx 

) zn^/ix] r^y] J^^/l^] <Vif ^ K 

4 -T^ y y'3i^-'5^/VT/^='— gCODMF 5 0ml ^^W^. t --ff-JV 
v^y ^/l-v^y/^i^^t^^^ K (TBDMS-C 1 ) 5. 5 g*D j;tJ^V 5 y^-2 

^-i^v^T^fc^#J^ttt±i^-5r ^(^J; t9 O-TBDMS^— 6 g^#fc„ 
ry iJ^y— U:iJ; "9 3 0^rBm*bfCo mTj]^=t — 

?&-e 3 0 ^PbI, g^^::^5"/^i*tu) o 

(R) h^-?^ >-! 8 Om g*Dj:t/#?>ti./c4 -N-^^-if ;/;^/i^*:/T 

^ K:7ni^/l/@^^3 O Omg(7)DMF 7m 1 tt'^^iSd. h U ^^/l^T 5: 0 . 5 

m 1 *5j;t>^^>;/ MJ ry'iJ/w-N-:^^v^- h y (i^y^ywr5:y) /j^y^^^i^ 

r:iT>i=,^dr-j^:7/l^;tn7j^>?.:7^— h 4 9 0 m g ^?^;?]P b/c^ Rlt^m^^^MUX^ 
2^mW:WV. iyy ;^>r/H:iJ:6i^ci-x' h^^^:7^— {i:feV>T9 5 : 5 a 4^ 
/UJ^ - y ^ y — /VT'^^-r § r ^ J: i9 *tMr ^ K 3 2 2 m g ^#fCo 

r<7)T5: K2 2 OmgOl . 0 M/}?^ TH F 1 3 m 1 't'^^i^^. T/W=f^V 
#ia^T(- 2B#r^jll)^b, i^V^TN, N-v^y^/^T^ y^^J^y— /W3m 1 ?r-^ 

mmW-^T-^ h:^'Pi::.^'0 . >-y J: 6 P L C (9 : l g^®?^^/^ : y 

y -/I/) {;i J; mm i^xmmt^m e i m g ^#/c<, 

'H NMR (5 0 0 MHz, CD3OD) 6 7. 7 3 (dt, 2 H, J = 2. 
1, 8. 2Hz), 7. 53 (tt, IH, 



J = l. 4, 7. 6Hz), 7. 4 4 (t, 2H, J = 8 Hz), 7. 18 ( 
d, 2H, J = 8. 4 Hz) , 7. 05 (ABq, 4 H, Jab = 8. 5 H 




(112) 4#*¥9 - 5 1 2 2 7 5 

z) , 6. 76 (d, 2H, J = 8. 4 Hz) , 4. 75 (dd, 1 H, J = 
7. 5, 7. 6 Hz), 3. 05~2. 90 (m, 4H), 2. 81 (t, 2 
H, J = 7. 6 Uz) o -^y^^^^ hyl- ; nWW4 1 2. 5, ^ffliKii4 13. 
2o 

10 4 




(R) -N- [4- [2- r [2-11 Kp^'>-2- (4-1^ Kp ji::^/!^ 

) r^y] j^^/v] :7ji;r^/i^] -4 - g— K^^-if>-v^/i^/i^:^T^ K 

'H NMR (5 0 0 MHz, CD3OD) 6 7. 7 7 (d, 



2H, J = 8. 5 Hz) , 7. 43 (d, 2H, J = 8. 5 Hz) , 7. 1 
5 (d, 2H, J = 8. 5 Hz) , 7. 02 (ABq, 4 H, Jab = 8. 7 

Hz) , 6. 75 (d, 2H, J=8. 5 Hz) , 4. 67 (dd, 1 H, 
J = 4. 4, 6. 6 Hz), 2. 90~2. 66 (m, 6H),. h 
; f+^fB 5 3 8. 4 , ^a'Jfii 5 3 8. 9 „ 



■MM 10 5 




3- (2 -:/p^Tir^/W ^>-y';:^hy/i^ 

3 -T-fe-^yP-^^^y^n h y/H . 0 2g (7. 0 4mmol) CT^zn^/l^oi— 7^ 
/l^TOml^mm^. v^:/n^/VUt-:yyU^ 1 . 02g (3. 5 2 mm o 1 , 0 



(113) 



m^^W- 9-512275 



^^/^/-^=^fi^:/) T'»M-r5^i:(-<t "P^fE^fb-a-^l . 28 g (8 1%) ^6 

'H NMR (4 00 MHz, C D C 1 3) 6 8. 2 6 (t, 1 H, J = l. 4 

Hz), 8. 20 (td, IH, J = l. 5, 8. 0 Hz), 7. 87 (d 
d, IH, J = l. 3, 7. 8 Hz), 7. 64 (t, IH, J = 7. 9 H 
z), 4. 40 (s, 2H)o 

^jiS^"!] 10 6 
OH 



(R) - ct -y p ^/v— 3 - '>r y 7 3^^/1- 7<^y—/i^ 

(R) -7^ t Ki3- 1 3, 3 - v^^^i^/l^- 1 H, 3H-t°n 
n[l, 2c] [1, 3, 2] ^^v-Tifxtfn— /l^-j^J^'^:/ (R-OABM^) 
18 1mg (0. 6 2 3mmo 1 ) OTHF 6m 1 "f"^^^^}-^ 0°CT%THF 
^lM.(D:>^y^^^^Q . 2 4ml (6. 24mmol) ^MTbfCo tf^jttfc^g 

B^^r^^s^PHmi^b. ?«k{c:^i&f?iJi 0 5/i)^e)0:7't2^^ h:/i . 27g (5. 

6 7mmol) (DTVLY Q ra \ ^^tU^ lV^W\M^-^X^<i < ^ t^1]\i\^tl^ S 

ra^3 o^^r^i^ 

) x-^m-r?> :iti^x^ mmit^m 9 4 4 m g (74%) ^mmm-^m t bT# 

'H NMR (4 0 0 MHz, C D C 1 3) 6 7. 7 0 (d, 1 H, J = l. 5 
Hz), 7. 62-7. 60 (m, 2H), 7. 48 (t, IH, J = 7. 7 





(114) It^^g - 5 1 2 2 7 5 

Hz) , 4. 95 (dd, 1 H, J = 3. 4, 8. 4 Hz) , 3. 63 (d 

d, IH, J = 3. 4 Hz), 3. 49 (dd, IH, J = 8. 4 Hz)o 

mmm 107 




(R) - (3 -->T/ 7:n^/l^) 

1 O 6 ;0^f3C7)y^n^t Ky ^^9 3 7m g (4. 14mmol) 
— /^8m 1 cja^^^tz:, y 6 0 1 m g (4. 3 5 mm o 1 , 1. 0 5^ 

») ^^^Pbfc. S;^;^^ 

2 0 %@^^^^/^/--^i^-^) r ^ j; D mmit^^ 5 7 3 m g ( 9 

5%) ^#fcio 

'H NMR (4 0 0 MHz, CDCU) 6 7. 5 9- 7. 5 5 (m, 2 H) 
, 7. 49 (dd, IH, J = l. 6, 7. 9 Hz), 7. 44 (t, IH, 
J = 7. 7 Hz) , 3. 87 (dd, 1 H, J = 2. 5, 4. 0 Hz) , 3 
. 17 (dd, 1 H, J=4. 1, 5. 5 Hz) , 2. 74 (dd, 1 H, J 
= 2. 5, 5. 4 H z) o 

mmm i o s 




(R) -N- [2- [4- (r^y^j^^/l^) J^^/l^] -2-hFP^v--2- 



(115) 



ii#*¥9 - 5 1 2 2 7 5 



'H NMR (4 0 0 MHz, CDCI3) 6 7. 5 8 - 7. 5 2 (br m, 
3H), 7. 41 (t, IH, J = 7. 5 Hz), 6. 89 (br d, 2H 
, J = 7. 6 Hz) , 6. 65 (b r d, 2H, J = 7. 8 Hz) , 4. 
82 (b r dd, 1 H, J 2 . 7, 7. 9 Hz) , 3. 42~3. 05 ( 
br m, 4H),2. 75~2. 55(br m, 2H)o 



(R) -N- [4- [2- [ [2-b Kp^-->-2- (3 -'>Ty 7 



NMR (4 0 0 MHz, CD3OD) 67. 70 (s, IH), 7. 63 
-7. 57 (m, 4H), 7. 48 (t, IH, J = 7. 7 Hz), 7. 43 
(d, 2H, J=8. 9 Hz) , 7. 06 (d, 2 H, J = 8. 5 Hz) , 
6. 99 (d, 2H, J = 8. 5 Hz), 4. 77 (dd, IH, J = 3. 9 
, 8.- 5 Hz), 3. 15 (t, 2H, J = 7. 0 Hz), 2. 86~2. 
6 9 (m, 6 H) , 1 . 4 9 ( b r m, 2 H) , 1 . 3 1 ( b r m, 6 H) 
, 0. 90(br t, 3H)o 



mm 10 9 




N 
H 




mm 110 




#^^9-5 12 2 7 5 



(R) -N- [4- [2- [ [2-tl Kp=^->- 2- ( 3 - v-ry 7 

r^J^ ^^^/i^i ^.n— yu-] y ^^;^/i^^>-t^ k 

3life0!l2 5 {illiflH&^tlfc^llKdt^o-C. IliS^iJ 10 8 ii^hdy-Q o c V >'m 

•H NMR (4 0 0 MHz, CD3OD) 6 9. 0 2 (d, 1 H, J = 2. 3 
Hz) , 8. 68 (d, 1 H, J = l. 9 Hz) , 8. 06 (d, 1 H, J 
= 8. 3 Hz) , 8. 02 (d, 1 H, J = 7. 9 Hz) , 7. 90 (dd 

d, IH, J = l. 4, 7. O, 8. 4 Hz), 7. 72~7. 69 (m, 2 
H), 7. 62~7. 58 (m, 2H), 7. 47 (t, IH, J = 7. 7 H 

z) , 7. 07 (d, 2H, J = 8. 7 Hz) , 7. 03 (d, 2H, J = 8 
. 7 Hz) , 4. 76 (dd, 1 H, ]=4. 0, 8. 5 Hz) , 2. 85 
~2. 6 8 (m, 6H) „ 

o 




iRr^^9 - 5 1 2 2 7 5 



mmm 


R 


«#^§n/r • H NMR CCD, OD) 


111 


4 - (3 

2. 4-^ ly^/^) 'J> 
i?ii-y-l — Old 


4. 4 0 (s. 2H) . 3. 5 4 Cm. 2H) . 
1. 6 8-1. 5 9 Cm, 2H) , 1. 3 7- 
1. 2 8 Cm. 6H). 0. 9 1 Cm, 3H) 


112 


4- (s-^r^^^b- 

2. 4--<5^y'Ji>>' 


4. 4 0 Cs. 2H) . 3. 5 2 Cm. 2H) , 
1. 6 8-1. 5 9 Cm, 2H) . 1. 3 8- 
1. 2 3 Cm. lOH). 0. 89 Cm, 3H) 


113 


4- [2- (4-'>^'a 

•y-y-^i/- 5 -^';H 


7. 6 6 Cs. IH) . 5. 3 5 Cm. IH) . 
3. 22-3. 32 Cm, 5 H) , 2. 95 (m. 
2H) . 2. 90 Ct. J=6. 5Hz, 2 H) , 
1. 8 Cm, 2H) . 1. 6 9 Cm. 5 H) . 
1. 4 5 Cm. 2H) . 1. 2 4 Cm. 6H) . 
0. 8 9 Cm, 2H) 


114 


4- [2- [2- C4- 


7. 4 9 Cs. IH) . 7. 2 Cm. 2 H) . 
6. 9 9 Cm. 2H) . 4, 9 0 Cm. IH) . 
3. 0 5 Cm. 4H). 2. 7 0-2. 8 5 Cm. 
6H) 


115 


4- [2- (3-'>^a 
^1fV-;l/-5->f >'b] 


7. 5 1 (s. IH) . 4. 9 0 Cm. 1 H) . 
2. 65-2. 9 0 Cm. 8H) . 1. 8 0 
m. 5H) . 1. 4 6-1. 6 2 Cm, 4 H) . 
1. 0 5 Cm, 2H) 



(118) i|#^^9 "5 1 2 2 7 5 



116 


4- (4-'s+-»P-3 
-;i- + y- [1, 2. 

4] - h ';Ty->'i.-2 


8. 04 (s. IH) . 3. 6 9 (m. 2 H) . 
1. 78~1. 69 (m. 2H) . 1. 3 9-- 
1. 2 8 (m. 6H) . 0. 9 0 (m. 3 H) 


117 


4- (4 -;r^5^;i/- 3 
-;J- + y- [1, 2. 
4] 'JTy->'l'-2 


8. 0 3 (s, IH) , 3. 6 9 (m, 2 H) . 
1. 7 7~1. 6 9 (m, 2H) , 1. 3 8~ 
1. 2 5 (m, lOH), 0. 89 (m, 3 H) 


118 


4- (4-^:/^;b-5 
-y^yl/- [1. 2. 
3] -V')TV~;V-2. 
-4)V) y s.—ji' 


2. 2 8 (s. 3H) . 1. 6 7 Ct, 2 H, J 
= 6. 9 Hz). 1. 36~1. 34 (m. 4 
H) , 1. 3 1~1, 2 9 (m. 2H) . 1. 18 
(d, 4H, J = 2. 5 H z) . 0. 8 8 (t. 
3H, J = 7. 0 Hz) 




\ 



(119) 
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